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1 «r0-T-I^O®^fS:*fD$i±S^ii?)tCi2^«:OJ!JUi®8S[ 20 

^fb^^^TiB-iis?^ (II) *^e>^«*ifcfb^wrfes 
-m^ (II) 
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R2 , R3 ^mk^t~\m(7im-^im&.^^ 
•rm%:W'oT}v^/vm%:mt, vi , V2 > vs ^.ttj^ 

V4 fefcU 
SSMS (Vi , V2 , V3 . V4 ) (Di^^Mco-^mt 
SOJiATT'&So L7 , Ls, Lg &t>'Liolipif^>« 
^mto M2 tt«?SfcfiFP*f-r^>«:^L, ni2 tt4}-^P«3 
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(2) 0. 0 0 1~0. 0 6^;i//U'yh;i/ODl-7ai=. 

(3) 0. 3~1. 2^;i//U>y N;i/C^j^®ffiSiEi2-f7j- 

(4) TiB-fiS^ [E) T'S^StlS-ffc^ 
i'^>if>^Jg|iS^®SSit*'^0. 0 3~0. 12T' 

s>y, pHjb^g. o~i2. ox'&^mm&X'mMfum 
Wb3] 

Rl , R2 tt-?-*i-eti,t:Ka=Sri/& T^y^ 
lib: KD.=^ri/S, ^^j;^*^^^/;!/^ T;bndri/^ fc: K 
^^^CJe-^LT, Rl , R2 7!)'=S^LT^^-S.z:oC9trn;l/ 

YT&^gmbTv ^s,^gM-7■i:^^^c 5~ 8 MS 

S:?^fig-r-5J!^-?^S:^-r, Ytt=0. *fett=N-R3 

^m^. R3 tW<^^=-, t Kn=^ri>;i/m T;i/=Jp;i/ 

[a#^6 ] M/NnyMbli5^?^^)t*mS: P H 9 . 
6a±ii. o*p<^5S«?:Mv^T^mffia-tsz:i: 

mim. 7 ] tf 5 J: t>* 6 tCf B«g®il^fiScCO^ 
S3 J: t>'-e4x e>Of^#:7Si ^5 th'tc-e^x 'bCDJS;^^ ej^g«ti«> 

[0 0 0 1] 

C^II±®fiJffi4^] *^Wtt/Nn>!;'>'fbi8^K^# 

-r^s^/N □ >fy\m,'^mmmm\zmt^^(r>x-^ 

CO 0 0 2] 
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oi;LT*H#fF4. 1 6 6, 7 4 2-^, ra4, 16 
8, 9 7 7-^, 114, 2 2 1, 8 5 7#, 114, 2 2 
4, 401-it, RI4, 24 3, 7 3 9-^, 1^4, 27 



[0 0 0 6] Ri \rr)\y^)\^m^m; ztt5M*fe« 

6 M®^^^^S:?^-r S«)lCieMI*c0-?f¥$:^ 




2, 6 0 6#, 1^4, 3 11, 7 8 l-^lC*^e>tl5J:^ "To DS3<):t>*Da fil^^* fcti^C^Sfffi^?:?^^"^ 

m.f\u¥yim^?Mmi^iP(-k. mmmm^i^o. i lo L4, L5 33j;tj«L6 mi i^m^ 

5^;i//'J'y h;i'£Ui-^tfpHl 1. 0~12. 3©^ cF'fD^-<:^>S:^U mi tt:i)^WO«}tS:iffn3-SS 
^T'^O^bT, 0$:M;i■^>@^SaM«)^-7!/ii^#^ fefetCj^^?&OJia:(7)f5CT'feSo n»0*7S:«l 

?^fiSc;-r-S^'X7^A/)-^SI^$4xfeo Zl(Z)0fUI.«^^S/ -To OTIC. -aS^ (I) ^CO^^T$e>^C|¥b<^HH^ 

lSV^i^-ffc^iBU3!)v^T'#«:*^ofc®^C*fLT. ^^fc [0 0 0 7] Ri bTiff* b < li. j^^l 8OT«) 

feS, Sia, L/-if-^|g^^'<;«-- FC3D|6^(C 20 (mfi^^v^, J®^, :ft^T'feSo ) > tFn^i/ 

_j^^^_,^-^.y^_;{,^;£<^;au :ine><^m*Wc h^i^;*7;u3}<-;k xhdri/;«j;i/:K=.;K /<>i?;i/:t:Sf 
ii'lt&'&■rSj®g©l^<©Ba5§*^<M*tlTV^fe. # S/:/j;i/:ifx;b) , j^J^8OT«)r;i/:«j>^;i/5j^->'l/T 
gajp4 - 1 7 8 6 4 4-^, ^f^A - 275541 -^^^ = y j^i5C8OT®ri/;i'T5 

ilf^3p4 - 3 1 1 9 4 6#. #M¥5 - 2 2 4 3 3 0# -/L-S. j^^SOTWr;!/^^^/^ (MX-t^^ 

[0 0 0 3] 30 ;i/>f=3rS>, 1 h^^X 2-±y h^i^) . ^IB. 

— !f-^f>f;r- KM/NOy:/'(b^g^^:*^)fe|im$:ii#^-r [0 0 0 8] ^^8OT®Ti>;i/» (M^lfTIZ^ 

[0004] )Vli■^VJ U S>V ;«j;i/^x;b) , 

IC. t F5i?Mb-^®'>'fc<ii=fo-ai:. -^^^ 4-i'a;U7iX;k 4-;t^;U7xx;K «- 

n ^msLt^^^^u^y'fm^mmmmiz^ vmm-^ t^mf^n^o l < itfmmrjv^jum m^it, 

(I) 5^;k n-/\:^ri/;i/) , ;^;b^^i/T;i/^;i/a (mx\i 

[0 0 0 5] 2-?!j;b3j<^^>x^;i/, 



t<b4] 
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[0 0 0 9] $^(c^?*L<li, j^;i/7iK7;b^;uS (M 

[00 10] Z{CJ:oT?gJ?&$4x-5^ilLTlis 5^7V^ 

^7^y-;k 4-7air:;b^7y-;k 4. 5-$^^^ 
;1/^7v^-;k 4, 5-i?73:r.;i/^7V^-;k 3, 4 
-i/tKn:h7h [4, 5 -a) ^TV-M > 

[0 0 11] Ky-/^r-j-)m (mts, Ky-j^r 

\/-;k 4--5'aa^>!/^7V-;k 5-^Dn^> 

xx^y^jf-y^j-M A-i^^)\>Ky^j=f-r^j-)\,. 5 
-;)if^;i/'^>!/^7^/-;k 6 -^^)VKy^j^rv- 

;k 5--/D^K>v''^7^/-;k 6-^n^K>v''^ 

7^y-;k 5-3- K^>^y^7V^->'k 5-73i-;i/ 

^yj^y^J-M ^-i^v^y^y^j'f-y^J-)'^. 6 

h:¥i/^>l/^7V^-;k 5-xh:^ri/'<>!/^7 
^/-;k 5-xi>:^r2/::*);i/;K— ;b^>y^7v^-;k 5 

5=-7v^-;k ^-y^^)'u^y^Jf-yJ-)\^. 5-7-fe 

h^i/"^>V^5^7y-;k 5 -7i*^;i/'Ol/5^7l/ 
-;k 5-7;i/?ra^>y^7^y-;k 5-h'J:7;i/;t 

a^5=-;i''<>''yf='7''/->'k 5-^7DD- 6-;if^;i//< 

y^j'f-y^J-)\^. 5. 6-s;;)i^;i/'^>v^5=-7i/-;k 

5, hdp2/^>!/5^7!/-;k 5, 6-:*5^l/ 

>2;:t#S/'<>V/^7^y-;k 5-t: KD:^ri/-6-^ 

5^;i/^>v^5=-7i/-;k 7=-h^t Fn^>i/f=-7y- 

;k 4-7i— ;i/'0''y^7V^-;k 5, 6-lf:X:)l^ 
;i/^;f/<>V^^7V^-;i/) > 

[0 0 12] -TV v^y^j-}m i-y h 

C2, 1-d) ^7y-;k ±yV Cl, 2-dD 5^7 
y-;k :^■7l> [2, 3-d] 5^71/- ;k 
S<':^7h Cl, 2-d) =f-y^J-)\^. 
h [2, 1-d] 5^7i/-;k 8-^ hdpi/T^:7h 

[2, 1-d] ^7V^-;k 5->l Ndpi/-^:7 h [2, 
3-d] ^y^J-)V) , 8-^f=-;b^;r:h7h C2, 1 

-d] ^7^/-;i/} > 

[0 0 13] ^7V/'J>'^ (MA.«> ^7^/';x 4- 

;!i^;i/5=-7yu>, 4--ha^yWy) . 

-Jim. u^v-^j-jvm m^it. -^^^^j-ji. 4 - 
;*^;i/3r:^-9-v^-;k 4--hD7t-=¥-9-i/-;k 5-^ 
5^;i/>f#-b-!/-;k 4-7x— ;i/::r^-9-v^-;k 4, 5 

-i;7x:::i;i/;r=¥-y-^/-;k 4 -x^;b;t=¥-y-y-;i/) 
[0 0 14] /^>i/:tdp-y-v^-;i/^ (Mx-ti, 
^•b-v'-;k 5-i^nD^>y;rdp-!^-v^-;k 5-^5=- 

;k 5-7;i/;tD'<>v'^^-9-^/-;k 5-:7ix;i//< 
>v^;r=^r-9-y-;k 5-^ i>dpi/K>i/>!i-^-b-y-;k 
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5- xhO'<>'yyrdri?-!/-;k 5- >';i/:7rD^^ 

y:r^-9-l/-;k 5 - 1: Ka ^2/^>y:t:^-b-!/ 
-;k 5-?!j;i/df^e//<>v';i-dr-9-v'-;k 6-:jI^;|/ 
K>y7f^-9-!/-;k 6-'}'aD^>v^;t^-9-i/-;k 

6- -ho/<>V^;?f-:3r-9-V'->'k 6 K:3Fi/K>y:t 
=¥i^-V^-;k 6-t FO:^^"^>y;r V^-;k 5, 
^-Vi^'f-)i^y^Ji^^'&^J-)i. 4, 6-2/;>i^;i/K 

>V^^7V^-;k 5-xhdri//<>V^;t:^-9-y-;k 5 

-7'fe^;i"0''/:r=¥-9-v^-;i/) > 

10 [0 0 1 5] V:^^^'J-)\Mk m^VL ±y h 
C2, 1-d] :r=3p1?-!/-;k •:^:7h Cl, 2-d] :r 
dp-y-!/-;k C2, 3-d] :t:¥-9-y-;k 5- 

xh□:^:7^ [2, 1-d] :r=^r-y-y-;i/) ) , ;r=¥-y- 

'J')ymm^\t. 4, 4-y^5^;i/;t=^r-b-!/U» , 
■feb±y-;k 4 -xha-feU-:)-v''-;k 4-7xx;i/ 

y^-fe ^'-^^/-;k 5-i'np^>v/-fei/:hi/-;k 5- 
X ho'O^/iz u-^^y-;k 5 -i^ h^i/Ky/^z. \/± 
20 y-;k 5 - 1 Fn^j/K>t/-fe U'^y-;k 6 -x h 
□ '^>y-fei/'^V-;k 5-i'na-6-xhD'^>i/ 

nd . i-yh±\yi-\r-jm m^ii. (2. i 

-d] -^Vi-^J-M ^yh [1, 2-d] izUi-'J- 
M ) , -fel/ThVU^^ (M;tti, -feb^V^U^, 4- 

[0 0 16] 5=-;b^y-;i/^ (T^^b^v^-;!/^ (Mx. 

ti, 5^;L'^y-;k 4-:5i5^;i/-r;b^y-;k 4-731 
x;b-r;u^^y-;i/) . ^yV'rJl'y'y-JlW. (M^it. 
30 ^>!/5^;i/5y^-;k 5-^'DD'0^/-T-;i/5l/-;k 
5->i^;i/^>v'^-r;L'5i/-;k 5, 6-$;:>i^;b/0 

•i-yhv^)l^V-JVm :^7^ [2. l-d] 

5=-;b^V^-;k :h7h [1. 2-d] t^;!/^^- 

)v) ) , •r;i/^v^u>^ (0>Jx.ii. 7^)1^ vvy. 4- 
^5^;b-x;i/^i/u >) . 3, 3-i>"7;i/=Jr;i/'f >Kux 

>^ (mtf, 3, 3-S^^C^;i/-f>FU'XX 3, 3 
-i/X.^)Vy(y\^V—y^ 3, 3-i/;)l^;b-5-i/7 

y^^Kl^x^-, 3, 3-i;>';t^;i/-6-xhn>r>K 

40 UXX 3, 3-y^^;i/-5-xhD^>KUXX 
3, 3-2;^^;i/-5->l hdp>>^>KUx>, 3, 
3, 5- hU>l^;i/>f ^KUXX 3, 3-i/'^5^;i/- 
5-^nn^>KL/x>) , 
[0 0 17] 4s.^^j-)m {^y^V-fim (Mx. 
li, i-yjv^ji4 <s^'J-)v. 1 -7;i'^;i/-4 -7 

xx;i/^ 5 :5?-vf-;K 1 -7U -^U-l" ^ ^V-^U) > ^ 

y 5 mxii. 1 - 7;i/dp;i//><> !/>r ^ 

^V-JW 1 -7>'l/=^r;b-5-^nD^>l/'f$^*y- 

;k i-yjv^jv-5, 6-s/^aD^>i/-f 5^*^/- 

50 ;k 1 -7;i/=Jr>'l/- 5 V^-Y ^ <5<'V^-;k 
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1- r)i^jv-5-i/TJ^y'y^<^^j-M i-T 

5 - yjiJta^y'M ^ i -T;i/^ 

;u- 5 - h u 7;i/Ji-a;*f^;i/'<>^/>f ^ i - 

;k l-r;i/=¥;i/-6-'5'nD-5-hU7;i/:tD:?l5=- 

1 -T'J-;i/'0^/-f i-T 
u-;i/-5-i^an-<>'i/'f ^4?'i/-;k i -TU-;i/ 
-5. 6-i?i/ua^yi/^ s.^T'-j-jw 1-7V-JV 
-5-^1 hdp$//<> v^>f * it-y-M 1 -T u 5 

(mti, l-r;i/^>'l/:>-:7h Cl. 2-d] >f^^fy 
[0 0 18] BtfxE©T;i/^;i/Sli;^^^ i~8Mo% 
£ (mif. 2 - 1: KD *S/x^;k 3 - 1 Ka ^ri/^ 

[0 0 19] U 2 -If U i», 4 - 

-lfUS?>) , :Sr>'U>i^ {^yU>m (mti. 2- 
^^r^UX 3-;>^^;b-2-^yU>, 5-X5^;i/-2 
-^yJX 6-^^)1-2-^^ Vy. 6--SP- 

2- ^7 U>, 8-:7;i/3i-a-2-:iry 
^i/-2-^j Vy. 6-t: Kadps/-2-dp>'UX 

DP-4-^yUX 8-7;b;rP-4-^y'J>', 8 
-^^;i/-4-^yu>, 8-^ hdp2/-4-dpy u 

yu>, 6-^'pp-4-:^yux 5, 6-2^^^;u 

[0 0 2 0] >fy#7U>^ (Mx-ii, 6-xhn-i 

— fV=5fyy>, 3, 4-i?t:KP-l— fy^>">i 
X 6-xhp-3--fv^y u» } , -Y^^y 

[4, 5-b] ^^^-^foym m^ii^ I, 3-i;x 

5^;i/>f^^V^ [4, 5-b] ^^ydpi^-'ijx 6-d7PP 
-1, 3-i;T'J;i/^^ ^y C4, 5-b] :^ry=¥-y'U 

[002 1] Zi , Z2 {Cj:oTJ^^$*lS^i:bTi? 

*L<ti, Ky^j^y^J-)\^m. i-yh^T'J-)vm. 
^y'jy$-^-*)-'J-)m^ ±y h:t^-\)-'y-J\y^^ <y'J 
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[0 0 2 2] DtDa li^fi^S:?^^-rSfe*btCigM|«; 

m«i^x-f A;^ (James)Ji r-tf • -fe^T U - • • if 
• hi'"5"7'r ^vi' • -^n-by.} (The Theory of th 
6 Photographic Process) f^AfSt. v^' ^^^fflMi. 

1 9 7 7#, 1 9 8K(CJ:>J^^$tl-5= ^tf* LV^?^{C 

^m^mi^^. M^miizit. i^^mmm^ms, 5 6 7. 7 

19-t, 113, 5 7 5, 8 6 9-^, |g3, 804, 63 
4-^, ^3, 8 3 7. 8 6 2#. ||4. 0 0 2, 4 80 
-t, 114, 9 2 5, 7 7 7-^, #^23-1 6 7 54 6 

[0 0 2 3] m^mm^x'^^t^, :^^ym^(D 

20 r-/p^f^;i/yi— ^U'^r h^COcfceJ^cST-fe-So DtDa 

s 5 6 m.<Dmm^m^-t^o 
[0 0 2 4] ntbKmmmtm'if^n^o 2-t^5 

yu>-5-;fX tf^yUS^>-3, 5-t/>";t>', -f 
5^yU>-5-::tX ll^f>h-f>, 2*fe«4-5^ 
;tt4f>h-f>, 2->f 5y5f*-b-!/Ui^>-4-;r 
X 2-?J-^-9-yU>-5-:tX 2 
i^">-2, 4-V^y. -f V7t-df-9-yj>-5-:rx 
30 2— 5^TV^U>-4->fX 5=-TV^U S^^- 4 

f-y-ji)Vy-2, 4-Vity. n-¥—y. ^rv^u 
s;>">-2, 4-v^ity. -^'ju-if—y. ^y^y- 
1, 3-i;;t>, ^:^yjLy-^-ity. 
3-7h>-l, 1 -i;>-;r^S/K, -l'>KU>-2-;r 
X -f>KU>-3-;r>, -f>;5fv^U>-3-::*-X 

2 # V-f >^y'; =-^L.. 3 -^dpy^ ><5!-v^U X 
t7A, 5, 1 -pit^V-e, 7-S^t: KP^TV'P 

[3, 2 -a] eu^i/'X i/^^P^^-9->- 1, 3- 
i;?:rx 3, 4 -S/h: KO-f y*/' U>-4 -?f-x 
40 1, 3-i;p*-=¥-y->-4, 4-i;?;tX JV\^V£V-)V 
W.. 2-=f-y^JVi'\£V-)\^. i'PV>-2. 4-s;>":r 
X -r>^yU>-2-^X f'J K [1, 2-a] If 
U^i;>-1, 3-t;>}->tf5yp [1, 5-b] dr:^ 

ypx f^yp ci, 5 -a] ^^y-f ^^rv^-;k 

tf^yptfUKX 1, 2. 3. 4— rh^tKP^/' 
U>-2. 4-i:/;tX 3-:*-dpy-2. 3-s;fcFP 
/<>y [d] ^;f7a:>-l, l-Vyi^^"^^ 3- 
t;>:>Ty^5^>-2, 3 -t/t KP^>V^ Cd] ^:r-7 
> - 1 , 1 - y:t^r-9--f KcDl^o 
50 [0 0 2 5] Se3tCi!f*L.<{i, 2-f^;rt:^'>h-Y 
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[0 0 2 6] g^^lC-i-*4x-5^ig^tCj^LTV^S 

s^sidu 7i(.mm^. 8&rf(Drjv^jm m 
;k -Yyy5^;k 'x^i/;!/, ;ri5'5^;K Fxi/;k 

iyg, i/T^S. -hoS. J\u^ymi- 

i^^^-> ^mm. 

:;!j;wt^-f;k j^^8KATc^t;1/;«j>x;L'3}n-;1/T5 

n ^5 Ogg^»C j: o T tlT J: V \ 

[0 0 2 7] ^*L.<tt, *;i/d<dri/T;i/=5r;i/a 
3j<^i/;*5^;k 2-;!j;i'>K:ipi^x5^;k 3 

^(Dig) T'feU, imci?*U<l±:*;i/7KdrS/^ 
[0 0 2 8] Li , L2 , L3 . L4 , L5 iS^tfLe 

mm>T)\y^)\^ (mii:*^^-'^ x^;b, n-yai^ 

;k i->^pt:Vk i/^'n^Ptf;k ■/5^;k 2-;^;i/ 

7xx;k :>-7^;k T>::^U;k o-:«3;U;}<^ 
i/7xx;b) , (mtft^U S^;k 5^xx;k 
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[0 0 2 9] igF*L<tt, Li , L2 , L3 , L4 fej: 

m-^nr:L:^^ymx'^*). mzMtb<it. li , 

L2 , L3 , L4 fcJ;t>*L6 ttMaSI^^^^Ss L5 « 
[0 0 3 0] Mimi it, ^<D^:tyW^t:t^m^ir^ 

r:L&)iZ'^'mx':^^ t^, m4ytytr:i\,tm^:^y(DmE 
10 s^;!)^^-r;rx m-^-^yx'^s>i}\ $>i>^^\,tmm<D 

"^A-f;^^) , mWm7y'E-^2^^:ty (m 

tS^t^TJViJV^-f^y (M^li. T^hU-^i:* 

7fy (.m^ii^jvtyy'^^^y) t-feu, — :5^-f:^> 

20 -f^x iSM4:i-y, *^-r>i-x s-^^-r^f^) . « 

ytiym^:ty, p-'!7a)i'^y^yy.;v^ym^:t 
y) , TU-;ui?>^;i/5^>@ft>f:t> (mtfi, 3-/^ 

Ti-^ym^yi-y, 2, e—^y'Hi'yiyxjVTHym-^:^ 
y) , 7jv^jvwm-(:^y (MA«^5^;i/iS^-f:t>, 

x^;i/^-f;r» , S^-f;«->, 'f-:ti/7ym4:i- 

y, m^mm^y^y^ ^N97;b>rpd-x'^7S?^>*-x t° 
^Uym-^^y, W^^^ty, NU:7;i/:tP^^^f>x;u 

y-^y-1. 2-V=f-:^^ hx«v>!r;Kiii))t>oIIBT'fe 

[0 0 3 1] i8=*L<l*, IS-f;«->®T>^X'?A>f;r 

> (Mx«hUx^;i/7'5>ig. 1, s-i/WifS/^ 

p [5, 4, 0] -7-'?>7-'-fe>i^ , 7)\^-n^)-^M, 

40 If, •rV'i^h.A^fcy. ijv^^^^^y) r-feu, 4tc 

l*0T'S)-2.o 

[0 0 3 2] $e>tcif*L<tdu -JiS^ (I) -em)$ 
tiS'ft-^/)^-®^ (II) *^e>®^itlfc^b-^T-fes« 

[0 0 3 3] 

[^k5] 



50 



(7) 
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V4 R, 



0 I 



[0 0 3 4] ^41, R2 feJ:tJfR3 mt^iZTm 
V2 , V3 i3J:lKV4 tt, 7Km(^-7-*^l±lffi®^S 

^mt)to t=.t6u mwm (vi , V2 , V3 , 10 

(D4)^(3DMm5. OJiATT'^-S. L7, La, L9 * 
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S^0R±:®|5fT'feS. 

[0 0 3 5] -la^ (II) ■e**^$^l5^b-^^cov^ 

T, $e>(Cl¥lffitcUiB^-rs, R2 feJ:?>*R3 ts- ^^t^ 
TK^i: \%^-^mt-mm'P^A < ii * 0 . 5 g *^7f< 1 

[003 6] 

[fb6] 



-Q.-SOsM . -Q.-C NSOaR.o . -Qi-POaM . 



-Q.-COjM , 
-Q,-N(R,.)a 

\U±*JRJ1S^, rv^^-i/i*, r;i<*u&)S (mt*:^ ^ 'J •h')^^^') - 

i 1, 8 -i^T-tf t'->^'D C5, 4, 0] - 7 -■i'>T-'-b>tg) ^S*J 



[0 0 3 7] Qi tLT. $f*U<tt. T;i/=3pb'>S 

(mii, ai5=-ux zfa\^uy, 

[0 0 3 8] z:tie>ii, r^hm s$ 



x-7^;bS, 3!3;i/:Kx;bS, lo*fc^i*4^ 
RJ::-^^■ev^T=fe^V^. Qi CD*ft:^$:TieiCatt"o 
[0 0 3 9] 

[<b7] 



-CH,C0.(CHs>7-. 



■ CH2GHCH2 



0 0 

II II 

-CH,CNH-^CHa ->Tr . -f CH, ^ NHCNH(CH2>t- 



[0040] ^CDftfitC, g>:#l#fF^4 7 2, 0 0 4 -f-, 
l|5~7MSa«coa)i^gS?:Mv^S3i:A^T'#§= ^tftCS^ 
*L<li:, x^l/>S. ^Dl^U^*, y 

[004 1] Rioi: Lxnt L < lir;!/*;!/^ (m 40 
li. x^;k t KP=3pi'x^;i/) . T'>)-;i/S 

[0 0 4 2] R2 i:bTi?*u<tt7>;u;^T;i/=^>'i/S 
(m«> 4 -yc>;i/^-:/^;k 3 -::?.;L'3fx>^^;K 3- 
x;L'd^:/D tf;k 2-y^jvn^JL^)V) X-Sb^. R3 

2-*;b;i<dpi/x^;i/) r-feSo R2 i:L/ 
T, se>lcJ?*L<«2-x;u;fNX^;i/ST'fey, R3 

[0 0 4 3] Vi , V2 , V3 feJ:t>'V4 It, tK^^ 50 



^) , t:Kn^i/& Ti/;i/S (mti, T-fe^;b 
m) , Tfj^i/^-^^-f;!/*, *fe«t/r^S 
x$>^o 3e>}cjif*u<ti> tK^^, T;b#;i/» (^fJ 

li, #MlCVi , V2 > V3 *5J:t>*V4 O:0-^-ftS:^lt 
bfefc<Z)T'*5o m^i, Vi =V2 =V3 =V4 =7K 
IIM-7^^4T'feU, Vi =V2 =V4 =7ii.m^lri}^ 
0V3 =7x:i;i/a(D#^7 7T'feSo 
[0044] Li , L2 . L3 j3J;t>'L4 



(8) 



13 



m7L\t. y3L-)vm. -^y^j\y& ryT^ujvm, o 

[0 0 4 5] L7 , L8 fe<fct>*Lioi:bTJ3F*U<tt, 
M^>^^>ST-&-2>. Lg ilLT^*L<«*e^T 

[0 0 4 6] M2 tLXli. Ml i:ra^0D=fo(D7!)'^tf e> 20 
4x-S„ M2 i:UT*?*LVNt;(^t). Mi iilH^T'feSo 

[0 0 4 7] -1^ (II) {CfeV>T, ^lf^C^?*bV^^ 
Vl , V2 > Vs > V4 =*^-? 
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L7 , La . Lio=7l^M-?- 

zLtiit. rk(D-m^ (II- a) -emiD-t^tti^X'^s,. 

(Il-a) 
[0 04 8] 

[^b8] 




ro 



)t=CH~CH=C-CH 



SO3 



COi" 



[0 0 4 9] ^tp. Ms tiMi *;ttiM2 

V. Ml *feliM2 i:|ai^^fe(75:*Wt $e>{ci? 

m2 i:I^^T*fe-2>o Q2 SitJ^Qs l±Ql tmmx& 

3 e)lC«^* U< «X5^ U>ST'&»J, Q3 i: bT#(c^g^ 

[0 0 5 0] «T{C, 2fs:^^0D-fl2l* (I) (I 
I) T'«^D$tiS^b^©f^JS:at-r*^, ZltLtcPSS 

[0 0 5 1] 
[^b9] 



(9) 7-287338 
15 16 



R, 0 I 

MilDi R2 



tBmo. Ri Ra V Ml 



- 1 (CH2)2S03" CHzCOz" H Na* 2 

- 2 

- 3 ^' (C2Hs)3NH 
-4 (CH2)4S03- 

-5 (CH2)3S03- 

- 6 (CH2)2(^HS03 - 
CH3 

-7 (CHz)4S03" 5-OCHi 

- 8 5-F Na* 
-9 (CH2)2S03" 5-CHa 
-10 ^ 5.6-<CH3)i " 
-11 (CH2)4S03- (CH,)iS03- H 
-12 CH2CO2- CH2CO2- " Na* 
-13 CH2CO2" (CH2)tS03- " " 

-14 (CH2)3C03~ " " " " 

-15 (CH2)4S03- (CH2)iOH " K* 1 

-16 (CH2)«C02- " 2 

-17 (CH2)3C02- " 

-18 (CH2)sC02' " " 

[ -19 (CH2)2NHCCH3 " 1 



[00 5 2] 



MtlO] 



(10) 
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17 



18 



I -20 



[Oj^)>=CH- CH=CH-CH ^^ 



(CH,)4S03- 



0 ) 

CHsCO, 



I -21 



CH-CH=C 



(CH2)2S03 



0 I 
CHjCO 

do), 



I -22 




(CH2)2S03- 0 



CHaCOz 



[00 53] 



* * Mbl 1] 



I -23 



I -24 



^H3 

[Oi:J>CH-CH=C-CH^^^ 

' Lco,- 



I 

(CHa)iS08- 



CH2CO,- 



[00 54] 



^ ^ [itl 2] 



I -25 
H3C 



I -26 



lgi;'>CH-CH=C-CH^S. ^ ^^>CH-CH=C-CH^S^ 
I >--N^ H3C I 



{CHa)«CH3 



CH2C02- 



(CH2)4S0a- 



CH2CO2" 



I -27 



^3 



[gXj>CH-CII-=C-CH^S^^ 
CH2CONHSO2CH4 



Na* 



0 t 

CHaCOa* 



I -28 



CH-CH=-C-CH *^Sv 



[0 0 5 5] 



19 



(11) 
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I -29 



(Ol^>CH-CH=C -CH 



(CH.),SOs- 



CHtCOj- 



I -30 




CHs 



I -31 CHa CHa 

(OX^/=CH-CH=C-CH^=»^S 

(CH2)4SOs- 



CHzCor 



[0 0 5 6] 



* * [-ft 1 4 ] 



I -32 



fOl'^ VCH-CH=CH-CH ==:^S V 



(CH2),S03 



HNCCzHs)^ 



I -33 



CH,, 



(CH2)aS03- 0 1 



C2HS 



I -34 



fOi VCH - CH=-C -CH V 

LOT I /^N'^ 
(CH2)aS03- 0 I 

CHaCOaH 



[0 0 5 7] ^mB(D-m^ (I) vmto^n^^t^ 

ii, x:7 • • /N-V- (F.M.Hamer)^ r/\5^n-9--f 

U U-f -r^V K • n>/N°»t7>X(Heterocyclic Compounds- 
Cyanine Dyes and Related Compounds) (i?a> • 
U - • T> K • John Wiley & Sonstt-— a.-H 

n> 1 9 6 4^flJ) . . -T^- • XA • 

(D.M.Sturmer)^. r/\^0"y->f U • =I> 50 



-Y^U^y^'^^:^!^^— (Heterocyclic Compou 

nds — Special topics in heterocyclic chemistry — ) 

• r > K • -y-^X (John Wiley & Sons ) ?±, Xn-3 
n>K>, (i 9 7 7£^fii) ., rn^yX-^^x 
hU - • • i2>y\"^7>X(Rodd'S Cherais 

try of Carbon Compounds) j , (2nd. Ed. vol. IV, partB, 



(12) 

21 

1977^flJ) .HIS*, 11369 ~422 (2nd. Ed. vol, IV.p 
artB,1985 ¥f!J),lll5^, ~296 K. :s^)\/7.)\^ 

^_ .-y.^x>::<. • AzfO^yif ■ ijyj^—- • >r>>?(E 
Isevier Science Publishing Company Inc.)t±f!I. — :3. 

[0 0 5 8] :mmo>-'m^ (D -c^t^^nsft-^ 

v\ ^4{c{i#^cf(I|5S^i;fc^^;b^, /Nny^-ffclgi 10 
1 X 1 o-6~i X 1 o-2^;u SfClil X 1 o-5~ 

1 X 1 0-3^;b*W*Uv\ 
[0 0 5 9] :!^s:5§HBcMv^•btl-2>t Y^^i^'yl^mt. 

-12^ (III) 

[0 0 6 0] 
(^fcl 5] 

R. — N N Gi — Rz 

I I 20 
A I Aj 

[0 0 6 1] ^tf, Ri mumsmtfciiti^^mk^m. 
t>u R2 i,t>imm^. t;i/=^;i/3£. tu-;i/& ^fi& 

-S02 -a. -so-^ 

[0 0 6 2] 

[fbi 6] 



Rj 

[0 0 6 3] -CO-CO-^ ^;r;^3;i/3i<-;L'& X 
tt>f ^y^^U>»$:^*jU Ai , A2 tti:%lC7K^ 

J:UJatStu R2 i:M'a;oTt)J;v^„ 40 
[0 0 6 4] -flg^ (III)^CS3^,^T, Ri T'at)$4aS 

1-20 (Dwm, ^t. tzitm^(Dr;v^}v 

Ri xmt>-^n^i^wmM\t^tr:Li,t2m<DTv-;v 
a^it^tr:iit2m<D7v-jimt.mmLx^^a 50 
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tJtfy^x%^y^ym^^t^'^oyml■t. L 

Ri. (Dmmm^fciti^mmitmm-^nx^^x^^ 
<. immfjimmmtLxt,m^ii7Ji^jim. . tjv 

\^Uiy-02^m, tKn=^ri/S, T;bn=^J^S. 7 

^i/* tcity u - a i3)Wi=e:^jv 
T^}g$:«po«, i^lyym'f-ttcity'JVjvm^^^ti 

~2 0CD^CD) , 7^)l^jm mt.L<{t7JV^J\^}^ 

4}-®i^?5[An~3©^*fett23S©=b(Z)) , r;i/n 

y m (ts-t L < lij^is: 1-20 (D7)v^jmx-m.m^ 

~3 0S:«FOt^(Z)) , x;i/3j^>T5 mt.L<im 
^1~3 0$:«FO=b(D) . U>^T^ K« (Jf*U< 
[0 0 6 5] (III)tC33Vx-C, R2 Tf^tJ^tlS 

7)i^jmtLxit. »tL<\tmmii-4(D7Ji^ 
-;i/«7!)W*L<, m?i.ii^y'iiym^^t^'^<Dx& 

^ feJ:t«^^?:^tJ5~6M3^®fl:-^T', -e^il 

s.^W;vms tf5^/'j;i/a, hUTv^u;i/& 

j^iJ(l~8(7)T;i/n^i/S®t;®AW*L<, TU- 

\^x\tfms^7s.jm. ms^^i~io(n>7)\^^)\^ 

7s.jm. 7v-jv7s.jmmftL^\ rz itw^-^ 
tiTv^T=fo^<, MtL^^m^mtLxitRi comim 
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23 

tk^-?, 7j\^^)vm mxit, hvz7jv?t 

. 7V-)m 3, 5 

— 4 2-t:Kn 

^, hU7□D^^■5^;^fiAW*L^^„ Gi ;^)^-s lo 
02 -mom^izit, R2 ttT;u*;L« (M^lS. 

if) «:^^3bW*LV^. Gi *^-COCO-S<Z)^tC« 

(lU)(DGilLXit-CO-m, -coco-s 
*W*b<, -CO-«*^*t)^?*b^^„ X, R2 liG 
1 -R2 (m^iiB^^il^^^ti-ft. -Gi -R2 

li#BSBS6 3-29 7 5 1 ^fjil£iZ$m<n^(Dtm\,f^ 

[0 0 6 6] Ai , A2 it^mm^. m^m2 oot<^ 

a) , i^^2 0OT®TS/;i'S mt.L<it^y^M 
X»^N;i>y h®gm»^l!(0?n7!)^-O. SJiUii: 

a, X;i/5fx>®J«^^if e>4%-g>) ) T'feS. Ai , A2 
[0 0 6 7] (III)ORl , R2©Sm»i$e) 

mmnLx&m^ht^tjm'mi.fibn^, se^tc-e®®^ 

t^^o^oiz^mizmm^nx\>^x^Bk<. $f*b 40 
Ri (Dm^mt \^xmTiLt=.^(Dii^&x\t 
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[0 0 6 8] (III)(Z)Ri *fc{iR2 tt-?-COit>lC 

^A=77. Vmt.t=.\.t^^)-^-M^Th^ilX\>^h-h(DX 

\zn\^xmm^mt.mx&^). m«T;i/=^;i/a, 

3i::i;i/a, ^ly^ri/^ r;i/=^;u-7iy 
«#r?a¥ 1-1 0 0 5 3 0 ^iznm<D%<Dtimf^n 

[0 0 6 9] -19^ (IlDCORi *tttR2 «^®ctJ{C 

^H#8^II4. 3 8 5, 1 0 8-^. 1^4, 4 5 9, 3 4 
7-f-, #iaBg5 9- 1 9 5 2 3 3-^, |SI59-200 2 
31 1159-20104 5-^, 1159-20104 
6#, 1159-20 1 04 7-^, 115 9-20 1 04 8 
115 9-2 0 1 04 9-^, 4t^HS6 1 - 1 7 0 7 3 
3-f-, 116 1-2 7 0 74 4-^, 1162-94 8-^, H 
63-234244^, 116 3-23424 5-^, |16 

3-234 24 G^iznm-^nr^mtf^^if^ti^o 
[0 0 7 0] :^m^^zi5\,^x!\^^zt(ft. lvnh K^i/>si 
mmt. Ri *^;?.;i/d>>T^ KS, T2/;bT^y»^7^ 

*j, G}ftx-co-«T'fe»j, R2 i)^yKmm^. mmrjv 
[0 0 7 1] -m^ (m)xm^n^^t^(DM.i^m^ 

[0 0 7 2] 
[<tl 7] 
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III- 1 



t-CsH, i-<^>-OCH-CONH-<Q>-NH«HCHO 



CzHa 

[li- 2 



HS^ TO 



ni-3 



H 



[0073] 



20 Wbis] 
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27 28 



III- 4 

N — N, 

,S02NH-<^)-HHNHCfK) 



I V-SH 




O 

^CONH^O) 




III- 5 

t-CsH.i <O>-S0.NH-<^)-NHNHCH0 
t-CsH, OCHCONH 



in-6 



HS-^^JVs(CH2).S0zNH-<^ 

NHNHCHO 



in-7 

N— N 



X 




NHNHCHO 



[0074] 



Wfcl 91 



(16) 
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29 



30 



III- 8 



N— N 
— N 



^SH 




o 



NHCONH-(C J)-NHNHCH0 



III- 9 



C2H9 



t-CsH, ,-(O)-0CH-CNH-<^)-NHNHS02CHh(^ 

CN 



III- 1 0 



t-CsH,, OH 
CeHi iH(O)^0(CH2)4S02NH-H;^)HfflNHCCH2H(Q^ 



111- i 1 



t-C»H, i-(^^0(CH2)4S02NH-^^>-NHNHCH0 



SO1NHCK3 



III- 1 2 
N— N 




IO2NH -<^>-SO,NH-<^>-flHNHCHO 



[0 0 7 5] 



Mfc2 0] 



(17) 7-287338 
31 32 



III- 1 3 

N— N 



rQ^ SOaNH-^^>-fIHNHCHO 

^^NHCONH-<^ 



III- 1 4 



CgHs 



t-CoH, ,-<;^-oiH-CONH--<;^)--NHNHCOHO) 
t-CoHj , CH2OH 



III- 1 5 
H 

III- 1 6 



[COCH: 



OH 
CI 




C2H6NHCNH-<(^)-NHNHC0-C0NHCH3 
S 

[II- 1 7 



N— N 



-SH 




NHCOCHiCH 



NHNHCHO 



[0 0 7 6] 



Wb2 1] 



(18) 
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33 



34 



III- 1 8 



t-CsH, 



111- 1 9 
N— N 



^OzNH— <^)-NHNHC0CH20CH3 



III- 2 0 
N— N 



^— SH 

Ol 8 




IHPNH-<( )>-NHNHCHO 



in- 2 1 

t-C6Hn-(^^0(CH8)sNHC0NH-^^NHNHCO-C0-OC2H5 
111- 2 2 

t-CoHi ,-<O^0(CH2)4S0aNH-(^>-NHNH-C0-<^ 



[00 77] 



Mb2 2] 
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35 36 



111-2 3 
N— N 



X 



-SH 




CONHH^>^NHrfflCOCH, 



III- 2 4 

<O^S02 NH^(^)-NHfiHCO 

0C.H,7 CH.OH 

111-25 



CONH --<^^)--NHCNHh(^KNHNHCHO 



COOCHa 



CH3 S CI X : y = 3 : 97 

III-2 6 

<|^>-CH.O-<^)-NHNHC0-CH2-N^) CI© 
in- 2 7 



(|<(^)-CH2^N-NHCONH-^^)HJHNHCOCHtOCH3 



[0 0 7 8] Wti2 3] 



(20) 7-28 7 33 8 

37 38 



III- 2 8 




-NHNHCHO 



III- 2 9 



(C4H«) jCH-<^^-CHaCONfi 
CI© 



NHNHCHO 




in- 3 I 



<^)-S02NH-<^>-NHNHCH0 
C4HB -<^)-CH2-N^CH2C0NH 
CHs Cl^ 



III- 3 2 



<^^^^SCHa CONH -<(^)H«iNHCH0 



[0 0 7 9] 



Mt2 4] 
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39 40 



II!- 3 3 

N — N 




ro 



i02NH-<|^)-NHNHCCF3 
0 



III- 3 4 
CaHs V 

III- 3 5 



::NC0NH-(^)-NHNHCOCH20-^(^>-C6Hi i-t 



^\|^CH2C0NHhO) 
CaHj7 CI© S02NH-(Q)-NHNHCH0 



III-3 6 



C«Hi7SCH2C0NH-<O) 

SO«NH--(^>-NHNHCHO 



III-3 7 



CeHi 3SCH2CH2NHC0NH^(O> 

S02NH-(^)-NHNHCHO 



[0080] 



Wb2 5] 
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42 



III-3 8 

tH 



CbHi .-<(^)^0CH2C0NH-<^^ 

S02NH--(^)^NHNHCCF3 
0 



III-3 9 



C8Hi7NHC0NHh(^^ 

S02NH-<|^)-NHNHCCF8 
0 



IJI-4 0 

OC3H7 



' SO2 MH-<J^>-NHNHCCP, 

0 



CaHi iSCHaCHiNHCONH-^O) 

SOzNHH^^^HNHNHCCFa 
0 

III-4 2 

C3HtSCH2CH2NHC0NH~<O) p p 

SOaNH-^^NHNHC -^^P 

OF F 



[0 0 8 1] 



Mb2 6] 
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III-4 3 

CaHt iSCH2CH,NHC0NH^(^)-NHNHCCF, 



I1I-4 4 
N— N 



II 

X 



SH 




"NHCONH -h(^)-NHNHCCF a 
0 

III-4 5 

CsHi ,SCHaCH,NHCONH-^^ 

S0aNHH;^)-NHNH(jCF2CF3 
0 

I1I-4 6 

CeHi3SCH«C0NHH(^) 

S02NH-<^^>-NHNHCCHF, 
0 

III- 4 7 

CsH, iSCHzCHaNHCHjCONHH^O) 

SO2NHHQHNHNHCCF3 
0 



[0082] 



lit2 7] 



45 
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III-4 8 

(C eH a CH, ) 2 NNHCONHH^^ NHNHCCHa OCHa 

0 

HI- 4 9 

C8Hi7(0CHtCH2)4SCH2C0NH 



SO,NH-^)-NHNHCCF, 



III-5 0 



C4H.0-<^)-CH2-N®-CHjC0NH-O> 

CHa CI© SOatW-^^NHiraCCF, 



II1-5 1 



CONH-^ 

i )) so.nh-^P^SVhhnhccp, 

^N® II 



III-5 2 
C.H, 



cP CHiCONH-^^NHNHCCP, 



[0 0 8 3] *fg^lc^iMb4x-2.t: K^i;>^#:i:L 
Xit. ±m<^^(DamiZ, RESEAROIDISCLOSURE Item 2 
3 5 1 6 (1 9 8 3^1 1M^> P. 3 4 6) i3J:t>'-?- 

ziz5mi^tir=.^m(Di&. ^ffl4tfFii4. oso, 20 

7-t, 1114. 2 69, 9 2 9-^, |1I4, 2 7 6, 3 64 

^, 1^4. 2 7 8, 7 4 8#, 114, 3 8 5, 1 08 

114, 4 5 9, 3 4 7-^, |1I4, 4 7 8, 9 28 

#.1114, 5 6 0, 6 3 8-^, 1114, 6 8 6, 1 6 7 

114, 9 12, 016-^ 114, 988, 604 

#, 114, 9 94, 3 6 5-^, |15, 04 1, 3 55 

#,115, 1 0 4, 7 6 9-#, ^4ff^|g2, Oil, 

3 9 1 B-t. mHmm'm2 n, 3 1 o#, 113 0 1 . 

7 9 9#, 113 5 6, 8 9 8^, #M6 0 - 1 7 9 7 



34-#, 1161-170733-i-, 1161-27074 
4-#, US 2-1 7 8 24 (162-27094 8 

40 116 3-2 9 7 5 l-#, US 3-3 2 5 3 8#. H 
63-104047 #, (163-121838 #, |16 
3- 1 2 9 3 3 7-t, 1163-223744 #. 1163 
-234244-#, 1163-234 24 5-i-, 1163- 
234 24 6-#, 116 3-2 9 4 5 5 2#, 1163-3 
0 64 3 8-#, 1164-1 0 2 3 3-f-, #§fl^l-9 0 
4 3 9#, 111-1 00 5 3 0-#, 111-105941 
m-l 05943-#, |11-2 7 6 1 2 8#. H 
l-2 8 0 74 7-#, 111-2 8 3 54 8-#, 111-2 
8 3 54 9-#, lll-2 8 594 0-t, 112-254 1 

50 #, ll2-7 70 5 7-#, |12 - 1 3 9 5 3 8 (12 
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-1 9 6 234-^, 1^2- 1 9 6 2 3 1^2-19 
8440#, H2-19844 1, Pf2-1 9 8442 
ra2-2 2 0 04 2-f-, 152-22 19 53-^, H 
2-2 2 1 9 54-^, 1112-2 8 5 34 2-f-, 112-2 
85343#, |Bl2-2 8 9 84 3-f-, 112-3027 
5 0-^, H2-3 04 5 5 0#, 113-3 7 64 2#, 
113-54 549-t, 113-1 25 1 34-t, 113-1 
84 0 3 9^, 113-24 0 03 6-^, 113-24 0 0 
3 7-^, 113-2 5 9 24 O-©', 113-280038 
-^,113-2 8 2 5 3 6-^,114-5 114 3-^,114 10 
-56 842-^, 114-84 1 34^, 112-2302 
3 3-f-, 114-9 60 53^, |14 - 2 1 6 5 4 
115-4 57 6 1-^, 115-4 5762-t, 115-45 
763-^, 115-4 5764-^, 115-4 576 5-^, 
4^^5-9 4 9 2 5tCfa«t34xfe=bOS:flHr^-&Cli:*^ 

[00 84] ^mmizi3»^ t: i^ym^^<DmaA 
i:Lrtt/Nn'y>'fb^i^;bfefe»j i x i o-6^;l/;&^r^ 
L 5 X 1 0-2^>»i/#;t3ns®*W* U<, #ici X 1 

0 -5=^)Vf£\i ^ L 2 X 1 0 -2^;i/<Z)<gH*W* L V ''WiJOM 20 
[0 0 8 5] ]^^i^yimmt. mmfjiyi^m 

ho 

[0 0 8 6] :i^^a»\u^yim^mmmm\z\t. 

j\nffyimmm. *^cii-?-®^®j^tt=in-f km 

^(cilLTti, TSB-®^ (IV) ~(VIII)T'«t)$4xS-fb 

(IV) 
[0 0 8 7] 
[^b2 8] 

y|(x) „ -a-b]„ 
[0 0 8 8] (^f , ^\,tnuffyim\z^-thm-k 

m-o xiiTKmi^-T-, jKm!^-3=-, s^^, s^^, 50 
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m^^m^-t, Att2«(Z«^«$:^-t. BliT^ 

T5y»*g^$tlTV^T=foJ:v^, mttl, 2Xli3S: 
^t)U n«OX«l $:^*3-to ) 

(IV) (D-ffc^ttTia-fi^ (IV- 

a) T'^fcStvS. 
-fi^ (IV- a) 

[00 8 9] 

[^b2 9] 

Q , N-(M) . 
( <X^-rA-B)„ 

[0090] ^ttill±0*;/^l±l S:^t)U m{±l, 2 
* tdit 3 U, n 0 * fc« 1 Sr^f „ [ (X) 

n -A-B) n liMB-IS:^ (IV) {CfeltS^tli:!!^ 

T'feu, Q\.t.mmm.^. ^mi-. se^-t-, ess^M-?- 

^'ti^* rz.\tfmm^-( y ^^j-)m^ ^yx^ = ^ 

m. :^^'^^/-)m. h')r'j-)m. 'Th^^j-)\y 
m. r^-fy^^ym. i^^^j-jm. -(y\^-jm. h 
VTi^ym. y^u^i^ym. \fvvym. ^J')ym^ 

7';i/>^-;b^ T^;i':3r;i/», T;UndrS/«, TU-;b 

cfcv\ X*«*t)-t2MO]aSi5«i:LT{i#iJ;i«, -S 
-, -0-, -N (Ri ) -, -CO2 -, -OCO 
-, -CON (R2 ) -, -N (R3 ) CO-, -SO 
2N (R4 ) -, -N (R5 ) SO2 -N (Re ) 
CON (R7 ) -N (R8 ) CSN (Rg ) -, - 
N (Rio) CO2 -, -SO2 -, -CO-, -SO3 



(26) 

49 

-0S02 -^timf^n^f)\ me.®jti^»i 

$tlTV^T=fc4:VV Ri , R2 , R3 « R4> Rs ^ R 

6 , R? < Rs ^ R9 i3itKRiot*7K^-?-> tti'^ix 

j&We>n-5o AT?^*3Sti-5±iB©StiXi:A»eS 

iiMggl©r^>'fiti-S9:^ (IV- b) T'^tjStiStj 

-jil^ (IV- b) 
[0 0 9 1] 

Uts 0] 



[0 0 9 2] (^^. Rll, Rl2ttIlI-T*feoT*M'& 

jK[i~3 0(Z)7';i/^;i/& r;i/'^-;i^*fciiT^;i/* 

iVV X, Rlli:Rl2li51*SLi:]g&?^^LT%J:<, 
#tf-5:iil*^T'$S„ X, Rll. Rl2®g^aiiLTti 

mif, ?!j;i/*t"^i/;i/». x;b3i-Na. yrjm. /^n^ so 

7t)'^tf^n-5. B(DT>^-'^Aai±-fl9:^ (IV-c) 

-IM (IV- c) 40 
[0 0 9 3] 
Ut3 1] 

R" 

[0 0 9 4] (^*, Rl3 Rl4 Rl5«±i2g©-|5t^ 
(IV- b) {Cfel:r-5RllfeJ:t>'Rl2ii|lI^CDST'feU. 

< =b 1 0RJlCD^^^$:^^fe' 5 * 6 M^T'fe 50 
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ifi^n-So (IV) ©e)*.^if*L^^*Jco^;LT^i, 

(IV-m) . (IV- n) , (IV- o) 
(IV- p) T'^fc$ti-Sib-^;^'^(f'b4x-g). 

(IV-m) 
[0 0 9 5] 
[^tS 2] 

[0 0 9 6] -Sg^ (IV-n) 
[0 0 9 7] 
[^fc3 3] 

0 

[0 0 9 8] —W^ (IV-o) 
[0 09 9] 
[^t3 4] 

(X>B-A-B 

[0 10 0] -19:^ (IV- p) 

[0 10 1] 
[fb3 5] 




[0 10 2] (^Pf3, - (X) n -A-B, m\tm 

u-m^ (IV- a) (D^nt.mmv$>^, zi , Z2 33 

J:yfZ3 tilffflB-flS^ (IV- a) iCfeltS- (X) n " 

s:^u t<Dm^iivxitwm-'m^ av-b) »c 

fett-SRll. Rl2cDgMS(D4i7!)^?5;i.5'3i:*^T*$S. 
mUZi , Z2 JRt>'Z3 ®|^<D'>75:<i:t;lo{i- 

(X) n -A-Bi:[^^T'fes„ *^3ne>^^{i- 

il^ (IV) O^^CTSMSixS^^T-^^tlTt) 

r^tc-ig:^ (iv) r'«t>3ti^fb^WJ&3^-r*' 

[0 10 3] 



(27) 7-2 8 73 3 8 

51 52 

MbS 6] 

IV- 1 IV- 2 

/N^W^Y-CHzCONH CHf h- N (^^^^ M^^^CH^ CONH 

0 0 
[0 104] * * [fb3 7] 



IV- 3 XtH 



NH -<CH2>T-NC^ 



IV- 4 



CI 

C2H9 H C2H5 



IV- 5 IV- 6 

I , /CjHs » , , /CH3 

S-^CH2h-N( , -HCl S-(CH2)^fi( „ 



[0 10 5] 



$S S$ [>fb3 8] 



IV- 7 



CH3 



NH-^CHaH-N<^ 



C2H5 

C2Hs 



IV- 8 



C2H5 



!V-9 



H 



CzHs 



lV-10 



C0hfR-4CH,h-N 



.nC4Ho 
DC4Hg 



[0 10 6] 



Wb3 91 



53 



(28) 



<^S¥ 7-2 8733 8 

54 



IV- 11 IV- 12 

H H 

IV-13 IV-14 ^ 

i/^"' .M^ ^^_NHrnji-frn.^ — 



H H 
[0 10 7] * * l^t4 0] 



IV-15 IV-16 



H 



C2H6 



IV-17 IV-18 ^jj^ 

NH-<CH,)t-N< ' ' CONH-<CH,>^N< Y • KCl 




H " H 

IV- 19 , ..yCzHs 



^^^^ ^NHCNH-<CH2>T- N ^ 

H 



[0 10 8] f^tc-fls:^ (V) ^c^v^Tm0^t-So 
-m^ (V) 

[0 10 9] 

[<b4 1 ] 

'''>-RMX>T-SM 

[0 110] Rl , R2 (i#^*m!^-?-XttBIJKr 

T%><fcv>. r3 \t=Lm(Dmmm^m:>-r, xi*^ 

Tt^-^^^XiS.Y^i?J&^mt>iro Rl . R2 GJfllfff 

j^j^iiLTtt. #>^j^i~i 2®T;i/^;bS. t;i/ 



30 5MXtt6M(Z);^^Xti^^n^^T% #tc|^(Z>S*^ 

Rl iiR2 i:LT4t^c^^*u<r^=b(D^*^M 

1-3 cD7';i'^;vST'HfcJif * b < «x^;i/ST-fe 
So r3 (DnM®SiJ!St^ai;bT«-R4 -X«-r4 

* L < 1 ~ 6 <Dmi]kXPfMa<Dij<DX'$>?>o 

40 v'-;k -Y^^i/-;!/, 5^ti/-;k 7f-dr-9-i/-;K ^ 
>>c-f^^vf-;k ^>y^Ty-;k ^yx:i-^v-v 

i/-;uAW*Lv>. tATic-ia^ (V) X'mt>^n?>it 

[0 111] 

[-fi:4 2] 
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V- 1 CHsv V-2 CHjv 

/N-CH2CH2SH /NCH.CHjSH 

CHa C2Ha 

V"3 CH3\ V-4 CaHov 

/NCHiCHaCHzSH pNCHjCHgCHzSH 

CHa C2H5 

[0 1 1 21 * * [it4 3] 



V-5 V-8 V-7 

jNCHiCBiSH QiCH,CHiSH (QlCHjCHjSH 



CoH] 3 



v-8 V-9 

(H0CH2CH2)2NCH2CH2SH CHsv ^NH 

■>NCH2CH2S-C< •2HC1 

[0 113] SC- $S [-ft;4 4] 

V-10 V-11 

SH 

V~12 V~13 

SH SH 

^"""^ ^NCHa CH2 -N-^ >CH2CH2CH2 
V-14 SH 



<r~)cH2CH2lJ'^N 



[0 114] ★ ★ lit4 5] 



V-15 V-16 



SH N-N 
M I -Ij^'^ ^J" /NCH8CH2S ^gXs 



^"'>N(CH,)i'-IjF'^ >CH8CH2S^5j/^SH 
CH3 N~N 

V-17 ^ V-18 _ 

^'"'>NCH2CH2S>^<;^SH • HCl ^'"'>CH2CH2CH2S -^^-^ksH 

CzHb^ S C2H5^ ^ 



[0 115] 



[fb4 6] 



57 



(30) 
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V-19 
CzHs 
C<[U 



NCHjCHtCHtCHjS 



V-20 



HCl 



V-21 



CH3V 



CH: 



NCHaCHi-f 



V-22 



C2H9 \ 



C2Hi 



NCH2CH1 - 




[0 116] Z.tl(b(D-W^ (IV) (V) T'*t)$ 

0X10-3~0. 5g/in2, ig:4L<l±5. 0 
X 1 0-3~0. 3 g/in2®<gHl?MV">'6<Z)*^* 

z.t\.ib(Dmm\tm^^j^m^ (H20 , i^^j-jy^zii^ 

K, ^■3^;i'-fe;i/V>'i/y^i;*) tc^LT^^tc-^ 
insixSo J!kic-i2^ (VI) ~(viii){covxTSiW-r 

(VI) 
[0 117] 
[^b4 7] 

R 1' ?' 

r« 

[0 118] ^tt«> Rl SJ:t>'R2 «=g-^7K3^^, 
^iSCl~3 0(DT;WI/^ J^i$C3~3 o®7;i/>^- 

;i/SS^ttj^!5c7~3 o<z)T^;i/=ir;i/as:«;t)-ro m 

LRi i:R2 f)mmZ7fi^^)\^^my-^mt. Rl + 

R2 (Of^mti 0VXt.^m.t>-t. SfeRi i:R2 lira 

?^fi&LT=bcfcVv„ ntt2~5 OCD^Sra^D-r. R3 > 
R4 . R5 ^<kO^R6 {*«-'!r7Km!i^^*fc{*j^l^l~ 

-jes:^ (VII) 

[0 119] 
[fb4 8] 

"'>N-f-CH,CH,0^CH2CH2N<5'. 
[0 12 0] Ri'i:R2'ttRi i:R2 hwmM:^^ 

(VIII) 
[0 12 1] 
[<b4 9] 

Y-[-eX>-B-A. -Bo 
[0 12 2] Yli/\n'!f>^biiS{CPii«-rsS$:^ 



L, xiiTKmi^-T-, mmm.^. 'mm^. w^^. m 

^^Sr^U Ao tti!'^^<i:=fo2o®T;i/^U>>j-^i/ 
mtil. 2*feli3$:*U nliO 1 ^r^-T. Y 

20 it-^t^^lf-^Vf^tx^, r^tcitB-ia^ (VI) i:(vi 
I) T-a^^5^^•g)^b■^^cov^T$'i^cPL<I5iBg■r 

<, ^-'^^in^-f, ,^^i~3oa)r;i/:¥;i/« (^ 

7xydr2/x^;i/& 2. 4-i?-t-T^;i/ 

30 3—3 0®7;i"!rx;i/a (g^S&^tf -SfewSr-^t^o 

ttj^m7~3 o©T^;i/=Jr;i/S (ems5:^-r^%(7) 

4-t-^5^;b/<>i>;L'», 2, 4-s? 
-t-7^;i/7x*f^;i/S. ^) 5:^1-. *feRi 

R2 tt-#-fbl.r^$^lT^^Tt)J:V^7';^^^'>i:^ 

'\=¥-y-;>i5^U>-f ^) . Rs ^ R4 ^ R5 fe* 

40 t>'R6 ^il^IDT•*oT=bM•oTV^Tfec^:<#'*7K^ 

$:^^?&v^<gMr>ib=¥;i/&. mti. x^;i/ 

^ n-y^;i^ ^) S:^^. ZZX'Ri ^^ZfR 

2, 4-i;-t-T5;u7xy^i/a. ^) , t;1/ 
=5r;i/5^:ta (m«^^;i/^:ts. ^) . 7U-;U^7j- 



(31) 
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^) , -i; b-Y (mffM^"? W K, 3. 3-i? 

m^^^y u^r fs, 3 -7x^;b5=-;t'^ w f». 



60 



10 



(VI) , (vii)ct3, ^g:*u<{iRi feJ:t>*R2 

^l~3 0a)7;i/dr;bS*fe{i^lg!(7~3 OCDr^ 
J\y^}m^mt>U R3 . R4 . R5 feJ;t>*R6 tfcK^ 

(VI) , (VII) tf, J;'J$f*L<liRi feJ;t>'R2 tt^ 

(VI) . (VII) -i:mt>^ii?>it-^(DM,i$.m^^-ri)\ 

[0 12 3] 



VI- I 



'>N4-CH,CH20)aH 



VI- 2 



(ii)C,H 
(n)C3H 



')N-f CHjCH,0)3H 



VI- 3 



(iS0)CaH7 

(iso)CaH7 



>N-(-CH2CH,0),H 



[0 124] 



S5 [-ftiB 1] 



VI- 4 

(n)C4H,\ 



(n)C4H 



N-^CHjCHsOjH 



VI- 6 

(n)C,H,s. 



(n)C,H 



N-«-CH2CH20)4H 



VI- 8 

(n)C8Hijs, 



(n)CGH. 



N-f CHjCHjW^H 



VI -10 CHa 

)N-eCHaCHO)aH 



VI -5 



(n)C4H»NH-f-CH2CH20)aH 



VI- 7 

(n)C4H9\ 



(n)C4 



N-eCHaCH80)4H 



VI- 9 



C^Hs 



[0 12 5] 



Wb5 2] 



(32) 
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VI-11 

C2H3SCH2CH2 \ 



CaHaSCH^CHi 



N-eCHgCHsW.H 



VI -12 



CH3 



NCH2CH2|I-^CH2CH20)3H 



VI -13 

(n)C«Hi7\ 



(n)C.Hi 



NCCHsCHaOioH 



VI -14 

(n)C6Hi3N^ 



(n)C8His 



N(CH2CH20}iflH 



VI -15 



(n)C4H9v 

)N(CH2CH20)oH 



VI -16 



(n)C3H7\.. . I 
(n)CaH, 



H3 CH3 
/N-(-CH-CH0)3H 



[0 12 6] 



* * 5 3 ] 



VI-17 VI-18 
[^N-f CH2CH2O )3H 



VI -19 ^ VI -20 



VI-21 



VI -22 



CHa=CHCHtN. 

)n-^CH2CH20)3H 

CH2=CHCH2 



^^"')n-^CHzCH.O).H 
CzHs 



[0 12 7] 



5« ^ [^b5 4] 



VI -23 

(n)C5H,,\ 



(lOCfiH, I 



VI -24 

(n)C8H,3\ 



Cn)CeH, 



N-f CHaCHaO VH 



VI -25 

(n)C8H,7\ 



(n)CflHi 



N-^-CHzCHzO-hrH 



VI -26 

(n)C,H,7\ 



(n)C8Hi7 



N-f-CHaCHaO 



VI -27 

CHa 

(n)CioHj 



VI -28 



(n)C«H9v 

T" l^n2Lrn3t 



)M-e-CH,CH,0-H-H 



10 12 8] 



Mb 5 5] 



63 



(33) 
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VI -29 VI -30 

(n)C«H9 



VI -31 .CsHiiCl) 

(OCaH,i-<^^0CH2CH2\ 



(n)C6HM'^ 



VI -32 VI -33 

CHa^CHCH. . ^jj /q^cH 



[0 12 9] * * Mt;5 6] 

VI -34 



(n)C4HB 

VI -35 yCsHiiCt) 



N4-CH«CH80-)TrH 



(DCbH. ,-<^0(|HCOMH-<g>-CH 



CaHs CaHs'^ 



VI -36 CzHsN^ 



N-fCH,CH,0 



(jl)Ct3H3s'' 

[0 13 0] 5S [-fbS?] 



VII- 1 CjHsx -C2H11 
>N-(-CHzCH,O^CH,CH,N<^ 



VII— 2 I-CjHtv .i-CaH? 

)N-<-CH,CH,0->nCH«CH2N<. 



VII- 3 



^^-(CH.CH.O ^CH,CH.-l(^ 



VII- 4 CjHjv ^CjHs 
)n-(CH2CH20-)7,CH2CH2-N<^ „ 



VII- 5 CiH.v ^C4H» 
>N-(CH2CH,0^CH,CH»mC 



(0 13 1) (VIII) (Z)-fL^^cov^Tl^i^i- 



(VIII- a) (VIII- b) 7!)^felfe>tl^o 

(VIII- a) 
[0 13 2] 
Mb5 8] 



I 
I 



65 

d , N-<M) . 

'i-'' 

[ (X^Ao -Bo )„ 

[0 13 3] (Vlll-b) 
[0 134] 
[<b5 9l 

MS-Z-(-fX^Ao -Bo 

[0 1 3 5] -J39^ (Vlll-a) tf, lt40*y^:ttl S: 
mhU - C (X) n -Ao -Bo) m (VII 
I) (D^n^tit.mMMX':&<'). QiimMM^^ ^MM 

-iy^-jm. V')rt^ym. i^u^s^^ig, tfu 

^) , 7>^-':7Aa (mt*hU;)i5^;i/T^^- 

■^AS. V:^^)\^^yV)\^ry'^-^2^^ , t;i/ 

m (miiT-fe^;i/«, j/Tyx^;i/S. 

-has. Aa>f>M-7- (miitg^-?, *^-7-, 

■7x:^;i/S. 4-;>l^>x;i/3ix>T^ 4 
3, 4-t>'^D;i/73i— :^ 

^) , («^l;t«^>i;;i/S. 4-^^;i/'< 

-;i/5^:t«) . mx\ti'^yx)\^irs—)\^ 
^) , 5t;;u/t^>r;ua (m«M{^:^;i/>'^^-f;i/S. 

^) . x;i/-7r=E-f;i/S (m«MffiSI:^>'i'7r^-f;i/ 
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& ^) , ;!j;i/3K>7^ KS (m«Ti2hT^ 

yy^}\/7t^y7S.\im. ^y^y7.;viHy7^\^Ss p- 
Xii7iz^ji7f^ym. ^yv-(jv^^ym. ^) , x 
^) , i/-f Ks mA.iimm0'^ u-f ks. ^^^^ 

-^;i/;fNUy& 1 -t'/^Ui^va, 2-i^Ui;;i/S. 
4-eut^VUS, 2-^xx;i/^ l-t:'9yu;i/a, 
1— Y^^yj;!/*, 2— r h^t Kn7U;i/& t-V 
9tKn5^xx;i/& ^) , ;f:Sre/*;b3Kx;i/S 

^) , y!t^yiJ)\^'!f^-)\y7^Jm (MA«^ h=iri/;*j;i/ 
;K-;UT^y& 7xy^i/:<j;i/d<x;bT^ya> 2- 
x^;i//Ndpi/;i/;r^j/:)!7;i//}?x;i/r$yS, ^) , 
20 y s (^Jx.«M^T 5 y & e^'^ ^;i/T ^ y & ^ h 
api/x5^;i/r^y'a, 7-'}jm. ^) , *;L'3j<>s?* 

i^T'i^$^^TV^T%^J:v^, Xj!)'5^t)-r2ffi<Z)^ii^i: 
UT«m«> -S- -0-, -N (Ri ) - -C 
02 -OCO-, -CON (R2 ) -N 

(R3 ) CO-. -SO2N (R4 ) -N (R5 ) 
SO2 -N (Re ) CON (R7 ) -N 

(R8 ) CSN (Rg ) -N (Rio) CO2 -> - 
SO2 -CO-, -SO3 -OSO2 ^if' 

^ai7)\^^\/y& mx\t:^'f-vy^ ai^uym, 
-faifi'ym^ 'f^\yy^ ^^yx^y^ i-^^;i/ 

Ri , R2 . R3 . R4 . R5 s Re . R? » Rs . R 
9 feJ;tJfRio{*3iKlim-?. -?-*i-?ti^=fcU<ttS«{KJI 

& n->r^;i/& ^) , m^^L<itmMm(07v~ 
^) . mi^L<itimm07)v^-)vm m^itzfa 

<it*m.W)7'y)i^)i'S iMz.i,i^yy)vm. yx.:^- 

^jm. ^) ^mt>ir, Ao {i'>7&<i:=b2o®7>'l/^ 

*U<«- CC(Ri' ) (R2' )C(R3' ) (R4* )0 ] q 

■to Ri' . R2' . R3' fe-feW TKmiS-?-. 

lgJCl~4®T;i/=3r>'L« (^J;i{i^f^;i/& xf^;i/^ n 

-::^ntf;bSs n-y5^;uS^) =g:**3U ql±2~5 
0 5:^*31-0 B 0 ©smt) u < ^ J 

mi>t-m^ (VIII- c) T'^$tl-5=bCDT'feS. 
50 -BS^ (VIII- c) 
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68 



[0 13 6] 
MbBO] 



CO 13 7] (^cfi, Rii, Ri^itm-X'&^x^im 

^JVm. n-zfntr/vm, n-zf^J^)]^ n-Tfi/'f-JV 

fiaL/T=bJ:<, ■€•«)f^clo*fc^i•e^l^^U:©'^7^^M 
«5ifS:WSZ:i:*^T'^S. X. Rii, Rl2©®j^i: 

if) , ^^2 0JWTori/;i/» (M^«r-fe^;i«. 

■:faif:t-jm, <y'/-(jvm, ^yjim^^if) . 
>'\*^-f;bS (mtfj^j^WN'^-f;!/^. N. N-i:^^^jv 

:*;i/dfx;i/a«cif) , 7.;i/-7r^W;i/S (MA«>(.;i/7 

r^-f;i/& N. N-e^"^5=-;i/x;i':7y=E-r;i/& =E;b 

U y x;u:fN:^;i/S. tf^ 'J S/" y x;u*;-;uS;S: if) , 
i^iK2 0jiATO7i';i/7'^ya (m«T-fe5^;i/T^ 

i^;bT5y«Jfci;') , 7.j\/t^yrs. (xf^;!/^;!/:}^ 
p-h;ux>^;b4>>T^ KS^iif) , 

-ji^u^ m^j^i^) . rs.jm (-^ (s) tmm 

(VIII- d) T'^l3$n-5*J<DT'&So 

-IS:^ (viii-d) 

[0 13 8] 
[ffcS 1] 



10 



20 



30 



[0 13 9] (S;*, Rl3 Rl4, Rl5{i±^o-flg^ 
(5) {Ci3(:rSRllfeJ:tJfRl2i:I^^ST'feU> Z" 

- , Br- , I- ;&if) , 7.)\^iis^-V'<:A-y mX\,tV 
U yji'yta:<iiy:xjv-!i^-i-- ^;^x>x;^/^^•:^ 
-N, h, A^C'nuKyHyT.Jv 

^i—hf£if) , x;b7rh (mtfx^;i/x;i/ 

0T'S>So ) 

Bo G>g-g«^7^n;Stt, ^^?S:<i:=foioJia:®«[g 

^^^7^p^i:LT«m«-f ^ifyu;i/S. bf 

^ryu;i/S^j;ifA^tfe)4%-So -l?^ (vi 
II- a) ©e)t>^f*uv^%®ilLT^±, (vi 
ii-e) , (viii-f) ^r=.it (viii-g) xm^-^n 

-m^ (Vlll-e) 
[0 14 0] 
[^b6 2] 



I 
M 



[0 14 1] (VIII- f) 

[0 14 2] 
['fb6 3] 

0 

[0 14 3] -m. (Vlll-g) 
40 [0 14 4] 
[^b6 4] 

(K>TrAo-B<, 

[0 14 5] ^cfJ, - (X) n -Ao -Bq . M, m« 

m&~m^ (VI) (D-en-ftiiiiii^f^&^-ro mz- 

(VIII— b) tcovNT#M{ci5iBji-s„ ziij^miS 

mm^. wmm.^, mm.^. ^tzuy^^ij^^f^ 

50 S^^$:^*3-r. ZT'^^DS4xS^^i:LTli> 5 



(36) 7-287338 

69 70 

"rh^V-M hUTV^-^K 5^yi?TV^-;k yt^-*)- tcM. - [ (X) „ -Aq -Bo ] m l*> (VI H 

j;-7x/_;t,, -feb^y-;!., -f5^V^-;k ^T'J- -a) ©-?-tl^*tliira;t,«T'feSo K^TtC-S9:S (VII 

^T-tf-f^T^X hUT-y-V>7'X T-tf-O-r [0 14 6] 



VIII - 1 ✓CH» 
^-r^-,T^<WCH2 CHi OCHiCH, -h- N < ^„ 



H 



^N-j^^ONH • CH,CHtC0CH2CH2)8N<;^^^ 
H 



VIII- 3 



H 



VIII — 4 /CzHa 
H 



[0 14 7] $s Mtee] 



VIII-5 



^H3 

^^j^^0NHCH2CHi(0CHCHa)3 • HCl 



VIII— 6 H /CHj 



VIII- 7 




H 

/N^r-N-r-CH^COOCHjCH, (OCH2CH2) 1 o-t(7 



VIII- 8 0 H 

»\ — — -- 



II /N^N^C 
CHs 0 



[0 14 8] [-(1:6 7] 



(37) 7-287338 
71 72 



, /C3H7(n) 



"to 



VIII-IO 



H 

Y^jr-COOCHaCH, (0CHCH2)8 -f(^ 

H ^ C00CH2CH2(0<^HCH2)8-l(3 
CHs 

H 

vin— 12 0 

H 



[0 14 9] *20* lite 8] 



CH2CH2(0CHaCH2)*t<^ 

vin-14 s-N^^^^ 



VI 1 1 - 15 



? /CeHi7(n) 
CH2CH2(0CH2CH2)mNC „ ^ ^ 



li-VsH 

^C0NHCH,CH2(0CHzCH2CH2)sN<^jl' 



[0 150] 



lite 2] 



73 



(38) 



7-287338 



74 



Vin-16 



VIII-17 



VIII-18 



rv 



N-N 



SH 



.C3H7 
CH2CH2(0Cfl2CH2)3N<' 



S02NHCH2CH2(0CH2CHa)8 



I'''^'^\hcoch« 



/CH, 
CH,(0CHiCH,)3Nx 

^CHa 



[0 15 1] * * Ut7 0] 



Vin-19 fi-N^^^ 



COOCHaCHa (0CH2CH2)2oN\^'"' 
C2H5 



2H5 



^'"^CONHCHsCH, -e-OCHCHz). 



/CH3 

CNHCH2CH2{0CHzCHz)3N<' 



[0 15 2] 



Mb7 1] 



(39) 7-287338 
75 76 



vni-22 



vni-23 



CH2CH2(0CH,CH2)4Nx -HCI 



CHzCHzCOCHjCHz). 



Vin-24 



.C4H9(n) 



CHaCONHCH jCH, (OCHjCHa) sN \ 



C4H9(n) 



[0 15 3] * * Utl 2] 



VIIl-25 



(TVsNa 

CH2CH2(0CH2CH,)ioJ<|^ 



VII I -26 

-SH 



a 



CONHCHaCHa C0CH3CH8)eNC 



Vin-27 



VI II -28 



,^ /C3fl7(n) 

HS-^ '^^SCH2CH, (OCHz CHz) 3N < 



1 /CH3 
HS^S '^SCHzCHj (OCH2 CHj ) a N < 



[0 154] 



[^b7 3] 



(40) 7-287338 
77 78 



VI 1 1 -29 



VI 1 1 -30 




)L /r^ v^CzH 



j^gz-^S /-v,^?"^ CONHCH2CII2 COCH2CH2) » oN ' 

Cans 



VlII-31 



Vlll-32 



HS" - W CH, 
^COOCHzCHz (OCH2CH2) 2N < 

CHs 



HS'^O^CH2CH2CH2(0CH2CH2CH2)3N<^ „ 

^CaHs 



[0 15 5] * * Ut7 4] 



Vni-33 



Vni-34 



VI II -35 



VJII-36 



HS^^S '^^NHCHaCH, (OCH2CH2) 3N < 



HS'^S ^NHCNHCHjCHz (OCHaCHa) 1 0 N:;^ 



/Sv^^^^^^NHCCHjCHa (0CH2CH2)3N< 



[0 15 6] [^1:7 5] 



79 



(41) 



^IfBS^p 7-28733 8 

80 



VlII-38 ^CeHia(n) 
/N'^N*T'CHjC0NHCH2CH2 (OCHjCHz) loNC 



VI 1 1 -40 



SH 



VI 1 1 -39 ^/N==T-N*r-CH2C0NHCH,CHa (0CH,CH,)aNHC4H. (n) 



OCT' 



SH 

HS'^S'^NHCNHCHiCH. (0CHzCH2)3NHt 



VI 1 1 -41 , .yCHa 

HSCH2CH2(0CH)CHi)<N< 



[0 15 7] ^^mo^-W^ (VI) , (VII) j3J:t>* (VI 

II) X'mt>^nut^itrs. yit-^(Dx.^ uy:^^ 

y^lC^^T'gSo -IS:^ (VI) , (VII)fcJ:t>' (VI 20 

II) X'm^-^ntz7^j^t^itmm.Wi\z^^:&^xm 

VxS^il*T'S€>. -^1^ (VI) , (VII), (VIII) T' 

^o^msmmms. i u hj\ym y o. o o s ~ 

0. 3 o^;i//'u>v t-;L'<^>^. #tco. oi~o. 2 

(VI), (VII), mn) xmt>^ti?>r^Jit-^it 
mm (*) ic^s^s*^i:bSfW{s<, ^^"pmm 

8rr-5z:i:*^«)S„ i:zi53!)TO-ja^ (Y) 

(Z) T'^^4xS'fb-^S:fJfffli-Si:«S:?^U 

-m^ (Y) 

[0 15 8] 
[fb7 6] 

Rt-SOsM 
[0 15 9] (Z) 

[0 16 0] 40 
[^fc7 7] 

R,-COOM 

[0 16 1] ZZXMtt^mB^N K, NH4 i:^ 

-To R7 . Re itmmspxt<D7}v^jmxit.7Jv^ 

;i/^>if>SX«^>if>S5:fee)*5-ro (Y) 

>?.;i/3n>gf^- h 'J c/A^A^tf e>nSo -aa^t (z) <d 



mrhv^j^^tmiffibn^. -m: (y) x\t (z) 

T'^te$4x-5ft^G)^*{iH(fia-^ (VI) (D7< 

J -fb-^cD^iicps; DT^-fb-rs^^ilS 0 . 0 0 5 ^ 

;b/ ij |x ;i/JiU::, ^tlC 0 . 0 3 U >y h 0 . 

1 =E;b/U -y V)\^fm^X^^. ±t:LZ.n^(D7 S. /it 
^ 1 =^MZM\^X 0 . 5 ~ 2 0 ^;i/(D|gH:ft'5jl^T'& 

s. -w^ (VI) , (VII) , (viii)T*^t)$ti€>r^y 

1X10-7-1X1 0-3^;i//in2, ^g^* L < 1X1 
0-6-1X1 0-4^;i//in2^x^v^„ 

JtS-frSt^lctt, ;\uffyVMMm\z.^M-^-^^(0 

wimzwm-M^^\ ^t=.:mm(D-'m^ (vd , (v 
II) iL-m^miD^m^xmiM^^^z.^x^x^ 

*I8B^(D-®^ (VI) , (VII) T'^fc^tlS-fb-a- 

-fl2S:(vii) *fc}i(viii)T'**?S4x*'fb-^*'5^ 

fe, *|g^(^-J3S^ (vii)*r^« (viii) T'**5$tis 
'fb^$:-g-tiVNa>!f>'fb^iiy^t#4S:^ai|-tS5S«?«c{c 

IdU (VI) T'a*5$tlS'fb^;b^•^DSinTV^T 

[0 16 2] yi^wmn\^xw^\^<m^^<^n^^-^ 
hmrvu-m.^ (a) , (b) , (o (d) t- 

^^StlS-fb^T'^S. 
[0 163] 
[^b7 8] 



81 



(42) 



7-287338 

82 



-HS^ <A) 



-fSS (A) 



R. 

Is 

R.- P®- 

I 



I/O © 



I 



v.e 



[0 16 4] ^cfi, Ri , R2 , R3 li, TJV^Jm. 

[0 16 5] 
[^b7 9] 



-flft^ (B) 



- A , 



I© 



2X 



(C) 



A , N C — N , A 



2X 



HRS (D) 



A N-Rs • X 



[0 16 6] ^cfJ, A«/\^Di^$:^$1±S;^«?)®^ 

R2 tt#^T;i/^;i/S*7t«yu-;i/S$:«L, R3 , 
R4ifcKm!^^*feti«*^l«5:«-r. R5 ^t;!/:^;!/^ 

[0 16 7] -m: (A) ico(rxT^iiffl{cgi^-rs. 

[0 16 8] 
[-ftSO] 



[0 16 9] ^cfi, Ri , R2 , , R3 ItTJl^jm, 

n«l:l5:V^L3 0!^5:^t)U XlinfiOI^-f 
a*3U X^iL^:^UTV^T%cf:V^„ 
[0 17 0] Ri , R2 , R3 T'^t)$tl-S«®Mi:L 

Tt±, x^;i/^ yne;i/36. >fy7'atf;b 

-fvy^;i/& sec-y^;i/a, te 

^ai:^^ h U^i/S^&ifor U- 
30 mwDmnLxit, Ri , R2 > Rs ■e^tsstisaoD 

flfiic, :7^y^-T-. Ig^-?. 3^7^-7-;5: 
l^<D^\n^ym^. -ham. 1, 2. sg^T^yS, 

x;i/:t;:3f>>s. x;1'*;x;L'S, 
■5>„ LT'**3$*l-g>S(D^Ji:LTttRi , R2 . R3 
40 ^y-^i^^vym. it^^^'f-V'y 

]^'ft!:^^yymt£E(Difs^)^^vym. ^xxu 
ym. i^yj^-uyms ^y^x^ymfj^Eo^zm^mm 

i^cD^mmm. yx.-vy-i, 3, 5-N;i/-f;u 

& 7a:Xl/>-l, 2, 4, 5 -7=" h^-T^l/S^'i:*® 

>oMi:tTii, mm^^y. ^^yry, 3^m-<^ 
ytjii^(DJ\a^y^:ty. r^'r-h^yi-y. ■t^'^v 
-V^-ty. y7ly-h-^:ty. -^^-yx- h-f'7^>^c 
50 t:(D:^)l-^^yu-h^7i-y, p - h;bx>:x.;b;ix;^- 



(43) 

83 

[0 17 1] (A) ^Cfe^^■r, Ri . R2 , R3 

ti«P* L < ttj^^ 2 0 J^ATCO»T'*> y , 1 5 

^ $ej{C{S:ziti^co»i:-CO-& -O-*, -N 
R4 -» (fc«UR4 \tJmmi-^t=.\tKi . R2 , R 

^CttS^^{C^S^LTV^Tt)^V^) , - S -SO- 
^ -S02 -«$:IB*^&*3-B:TJ^^3n-5 2#i®»T' 



#§§5|2 7-287338 

84 

^^-^^^mmm. 2 0 ar® 2 mst-s^ 3 *^ic^f 
R2 . R3 ii-?-n^tvMJc#fei-s*^, -eo^® 

Rl , R2 > R3 {*-?-tl-64\|BIliT'S>oT=foM^oTV^ 
TtKVNo nttl*fctt27bW*L<. mttl*fe«2 
*W*LV^, XttRi , R2 , R3, *7^ttLi:^b 

[0 17 2] *|§^<D-fi5:^ (A) T'^tJ^n^-fb^ 
itT)V^/Vm, 7.;V!Hym:r.:x.'r)ifjil£a)7JV^MiM 

[0 17 3] (A) X'mt^^n^m^<DM.»m 

[0 174] 
[-fts 1] 



(44) 



7-287338 



85 



86 



A- 1 0 1 



A- 1 0 2 



A- I 0 3 



A- 1 0 4 



A- 1 0 5 



A- 1 0 6 



A- 1 0 7 



(n-C^Ha). P Br 



(^(Qj^P-n-CeHia Br® 



A- 1 0 8 



(|(^^P-n-CioH2i Br' 



[0 17 5] 



Ut8 2] 



87 



7-28 73 3 8 

88 



A- 1 1 0 



A- 1 1 1 



A- 1 1 2 



A- 1 I 3 



A- 1 1 4 




[0 17 6] 



Hb8 3] 



(46) 



7-287338 



89 



90 



A- 1 1 5 



m. 



-PCH2CH2CH-CHCH3 Br 



A- 1 1 6 



(^<(^;^P-(CH,).-OH Br' 



A- I 1 7 



A- 1 1 8 



cr 



A- 1 1 9 



[0 17 7] 



Mb8 4l 



(47) 7-287338 
91 92 



A- 1 2 0 



A- 1 2 1 



A- 12 2 © e 

(n-C4H9)3 PCHsCHtOH Br 



A- 1 2 3 



A- 1 2 4 





[0 17 8] 



(48) 



#ga^ 7-287338 



93 



94 



A- I 2 5 



Ph8P-(CH2)4C00H Br 



A- 1 2 6 



CH2CH =CH2 Br 



A- I 2 7 



(n-C4H»)3 P-n-Ci.H,8 Br 



A- 1 2 8 



A- 1 2 9 



(^<(^^P (CH2)3Br Br® 



[0 1 7.9] 



(49) 7-287338 
95 96 



A- 1 3 0 @ 

(n-C4H9)3 PCH2CH2 0H-CH3H;C 3)^S03' 



A- 1 3 1 © e 



(n-C4Hfl)3 PCH3I 



A- 1 3 2 ® « 

(H0CH2)3 PCHal 

A- 1 3 3 

(S>V?02H^ Br' 




A- 1 3 4 



[0 18 0] ttb8 7] 



(50) 



7-28 73 3 8 



97 



98 



A- 1 3 5 



A- 1 3 6 



OCH3 



A- 1 3 7 



gH-P-CH«-(^ Br- 
F 



A- 1 3 8 



<(0)^ P-CHzCONHCHaCHiNHCOCHzP -^•{^) ^ 



2cr 



[0 18 1] 



Mb8 8] 




A- 1 4 1 



(C4H,), P-CHaCHzCON^^ ^NCOCH^CHz-P (C4H9)3 



2Br 



[0 18 2] 



30 Ht8 9] 



(52) 



7-287338 



101 



102 



A- 1 4 2 



(^<(Q)^ PCH2 CH2 OCHi CH2 P 



2C1 



A- 1 4 3 



(^<|^^PCH2CH,SCH2CH2P-^H(^^ 



2Br 



A- I 4 4 



CH3 CH3 _ 

2Br 



A- 1 4 5 



aCFaSOa® 



CH, 



A- 1 4 6 



P -^ClUCHjO) 1 2 -CH: CH2 P-^-<^)) 



2Br 



A- 1 4 7 



2C1 



[0 18 3] m:^. -m: (B) , -m: (c) 
^ (D) iz^\>^xMizmmizmm-t^o 

[0 184] 

Mb9 0] 



-® 40 



(53) 



7-287338 



103 



-f&^ (B> 



, A., 



,A., 



I® 



2X 



-JKS (C) 



\© ®/ 



2X 



-iB^ (D) 



\© 
A N-R, 



G 



[0 18 5] ^tp. A\,i^y^um^^-^^t^r~&><D^ 

w^timu mm'f: ymm^. mm^. 

#lf-&3i:7b":T'^, XlciJ* L/-Ct°'J ^'^S, 

/Noy^iis-T- mK.ii. ^m^. mm^) . mm^ 

2ffi«tt, T;i/^bx 7"J-u>, t;i/^-ux - 
S02 -so-, -0-, -S-, -N (Re ) - 



104 



fcfe'u Re lir;!/^;!/*, TU-^i/ft TKM^-^&a 

$tl-5tjCD$:W-5'i;;<)'^T'$-?>o Ri , R2 ^tmMW 
l~2 0<DT;i/^;bSy«)W*L/<, #^llCT-%;M^o 

:^m-7-) , g^fe§v^^±MS^(Dr•J-;l/^ (M 

^^*b^^0!|^;LT, Ri , R2 tt#^J^Kl~l 0© 
20 T;b^;i/S5:a-ro »*L^^MmS®0!li;UTs T'J- 

[0 18 6] R3 > R4 ^*3lKm!S^^*fcttS^ISS:* 
b> SSISco^JiJi: L/Tli, JiiaicRi, R2 (Z)7;u=»r;i/ 

MilUT, R3> R4 «J^i5C0~l OT'feU, 

Ri , R2 o[)r;u^;i'Soogj^Si: bTPtf feg^SA^ 
3'^^-f?j->, mm-(:ty. i^-f;rx p-i>;i/ 

[0 18 7] (B) , (C) , - 

(D) -e«;b$tvS'fb-^o-^^ti-fl2icK<^e) 

40 :SCiiJ5:##(Cf •5Zlil36^T'S-5, (#M, Quart. Rev., 
1 6, 1 6 3 (1 9 6 2) .) 
[0 18 8] (B) , (C) , 

(D) X'mt>^n^it^(Dm^m^&rfiz^^, is. 

[0 18 9] 

iita 1] 



(54) 7-287338 
105 106 



A-2 0 1 Q^OH%^m^).^n%^ 2C1® 
A- 2 0 2 <2^CHf-N2>- (CH,)3-<2n^CH.hQ) 201^^ 



A - 2 0 3 CH^n|2>- (CKj) a -<^N^H3 2 CH3-^^)^sS 



A- 2 0 4 <^CH.-^N?(CH,)®n2^CH.^ 2Br^ 



[0 19 0] * * [>fti9 2] 



HO, ^OH 
A — 2 0 6 Vtv © © 0 



.A- 2 0 7 



Vtv © © ( 

<^N-(CH2),-N-(CH«)2- 2CI 
CH3 

CO CO 2CI 



6 6 

A - 2 0 8 02N-(^^CH?N^^>-CH-CH-<^N^H2-<^)-N02 2Br^ 
A - 2 0 9 H0CH2CH2H^W?(CHi)?-N^>-CH2CH20H 2Br^ 

OH 



[0 19 1] 40 [^fc9 3] 



(55) a^m^ 7-287338 

107 108 



A-2 11 <2>-<0"^^*^"'^''°'^^"'^''°'^'^"'^^^2^~^G^ ^^^^ 

A-2 12 ^-<^N?(CH,),-S-(CH2),-S-(CH,)®lf2>-^ 2C1® 

A-2 13 (□>-OiV>^0Kab>^N2^-<Q> .2CP 

A-2 14 <0^"^^"'^''^-0 -^'^^ 

A-2 15 <CmC«^C«'>^nD-^ '^cP 



A-2ie f>^AcH.>T?N:^Vf^ -28? 



A- 2 17 © ® 

^) <; ^) -201 



A- 2 1 8 © © 

yT^N,— (CH2CH,0>TiCH2CH2— © 
c d V • 2Br 



A-2 19 O-CHf-N^CH.HQ-CH. H^H^CH^hQ • 2cP 
A - 2 2 0 0^CHf-N3H0^(CH,),-<2>-O«®H.^ • 2cP 
A-2 2 1 {□hCn-CH^^CH.^^^ChP-N^HO) ' 2cP 



[0 19 2] 



40 (fb9 4] 



109 



(56) 



7-287338 



110 



A- 2 2 2 Q)^^^^^<^^^^^OCHM 



A - 2 2 3 



A- 2 2 4 CH30--<2^h2n-CH2CH20CH2CH2-nQm^^ 



OCH3 



A- 2 2 5 



CI .CI 

CI 



,ci 



A- 2 2 6 >r\_i/\^'^^""^^>:w^ 



CI 



A- 2 2 7 



OCH3 



A- 2 2 8 



4 /y 



F P 



[0 19 3] 



Mb9 5] 



(57) #^512 7-287338 

111 112 



A- 2 2 9 



A- 2 3 0 



A- 2 3 1 



A- 2 3 4 



A- 2 3 5 



A - 2 3 2 <^^y~(^N-<CH,>T-S-(CH2>T^H^^^^^>-^^^ 
A - 2 3 3 <^>-<^N*-(CH,hO -<CH,>r-^N^^ 



<!>hQn-(ch,^ 'mQ>-hQ- SCH, 



[0 19 4] MtQe] 



113 



(58) 



7-287338 



114 



A- 2 3 6 <G^-<Cn-CH.-<G> Br- 



A-2 3 7 



<r>-^N-C,H. CI- 



A-2 3 8 



(T^M^N-CiaH^s Br 



A-2 3 9 



<^]^>— <^N^CH.CHz(0CH2CH2)30C»Hi7 Br 



A- 2 4 0 




: ^N-CHjCHaCH-SOa" 



A-2 4 1 




-OSOt 



CHa 



A- 2 4 2 <ry-<fJN- ■BF4 



[0 19 5] 



Mfc9 7] 



115 



(59) 



7-287338 



116 



A - 2 4 3 <^^^^V--<f^,N-CH2C0ra 



A - 2 4 4 ^^CH2 ^<^N-CH8 Br 



A-2 4 5 



(CH3)2CH 



Br- 



A - 2 4 6 (C 



iHg)2CH-^N-CH2 Br 



A- 2 4 7 



A- 2 4 8 



NC 



Br- 



A- 2 4 9 



H2NCO 



^N-CH,-<Q) Br- 



[0 19 6] 



Wfc9 8] 
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A-2 5 0 



A- 2 5 1 



A- 2 5 2 



A- 2 5 3 



A-2 5 4 



(CaH«) 2NCO -<^N-CH2 Br 



C.H.O, 



ci- 



OCn'> Br- 
♦I 
CHz 



Br- 



A- 2 5 5 (^^h-CHsN'^N-CHj-h^^ Br" 



[0 19 7] ^^may-m: (A) , (B) , - 
(c) . -m^ (D) ®ft-^®^n*i:LTtt. 
#{ci^M^i*v^*^, /ND^f^-fbiBi^^i/^fey 1x10 

2 X 1 O-S^iVxU 1X1 0-2^;i'(D|igH*W* LV^^ 

[0 19 8] *#6^CD-fi2^ (A) , 30 

(B) , -fl^ (C) , -13^ (D) (Dit-^^. ^ 

[0 19 9] iy7.)Vy^ K^^cilbTti, m«iftM 
BS6 1 - 1 9 8, 1 4 7-^iH«gc7)-fl:-^$:WSZlil7i^ 

4^1^114. 6 9 8, 9 5 6-f-. 1114, 7 7 7, 1 1 8 
■t, EP2 3 1, 8 5 0-^, #^036 2-5 0, 8 29 



^^^fcfc LTtt, mif4^Pf§¥3 - 1 6 8 7 3 

^2-2 7 1 3 5 i-^nmoyit-^^mi-f^z-tt/^x 

^So ;^g^tt:i: LTli, m«iftga¥3- 1 6 8 7 

3 6-^SB«®ft^&WSC:il*^T-g.5o 
[0 2 0 0] ;*:f§^©/Nn>!f>'fb«S¥*!m^f4tcM<'^ 

fi^^v^-f4^T't>a^^*^, SJ^<*:*W*Lv>„ Any 
>-f fc^cD^pi^flli 0 . 1 ^ m~ 0 . 1 fimmJtL\'^ 
7t)\ J:^J*?*L<ttO. 2~0. 5MmT'&'J> { m' 

'^(Dwmm / m^mim ) x 1 ooxm^n^^ 
wsmm 1 5 %JSAT, <fc y «Ft L < 1 0 rojetrots^ 

VNT%^av^= *5§0^tCfflVNe>tv.5^mjflJtt. P.Glafki 
des ^ Chimie et Physique Photographique (Paul Hon 
tel ttftj, 1 9 6 7^) . G.F.Dufin^ Photographic E 
mulsion Chemistry (The Forcal PressfU, 19 6 6 
^) , V.L.Zelikman et al^ Making and Coating Phot 
ographic Emulsion (The Focal Press fU» 19 6 4 

[0 2 0 1] uimmmt^W&J^uffyi^^EiM^^ 
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^ismtvxit. )^mm.-^^. m^m-^m. ^4xe>(Diffi 

0 8^, |^5 5-7 7 73 7■^^C|^$nT^^S. lift. 

Lv^5^>^-s^^b^^i7^h^^^;l^:^M^ i. 3- 

H4^l|l, 5 3 5. 0 1 6#, #4»g4 8-3 6 89 

0, |sF5 2- 1 6 3 64-^{C|E«c$4xTVN§J:e)fC, 51 20 

iSCT^^bS-BrST?^, OTt#fF^4. 2 4 2, 4 4 
5#. #13^5 5-1 5 8 1 2 4■^^C|^$tlT^^SJ: 

e){C*^omS5:^'fb$-&-S>:&^5:fflVNT, Kl^fi^ 

[0 2 0 2] :^^(D/\u^yim^mmmmizm^^ 

STji^K-T'S^^fitJic, ni?';?^, un<i7A, jv^r—^y 

1 ^;b{CML/T 1X1 0-9^;i/~ 1X1 o-5^;i/©^ 
*W*L<, S^tCtil X 1 0-8~5X 1 0-6^;i/OD|g 

v^, zitiejO^tt/Na-^f^-fbiiSK^-^tcilr-tc-^^S 

i±SZ:i:%T'gSU 4tBBBg6 3-2 9 6 0 3-^, #§g 
^2-3 0 6 2 3 6-^. 1113-1 6 7 54 5-^, 1^4- 
7 6 5 3 4 - 68305-^, |Bl4-258 

1 8 i^mztm^nx\>^^^':)iz'&f-mz^m^%r~ 

^X^m^a^^t^X^^o 40 

[0 203] 2(s:|gB^{CfflV N P A-fb-^i: LT 
it. 7K^§ttat/•>^A^b-^$:fflv^SZl^l*':T'^S„ fci: 
/Nn-^/^-fbDi^'t'Adii) it^. *fc{*a$;>^ 

^?:Jto=fo(7), /\dr-y-^nDDi;'i7i^(III) 
^J^, ^=3p-9->^n^DS;>""t7A(III) '\=¥-9-T>^ 

>Ds;>t7A(iii) «gia, hu-9'5hat;';7A(iii) ^ 

<Z)^«:^^-fb$-ti:€)fe«?){C-flftiCJ:<^?*34xS:&& 50 
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7'V^) , feSv^^d:/^□y>'^bT;I/?!JU (fciiA 
«KC1, NaCl, KBr, NaBr^) Sr^fS 

-■;/'UTfeSM«)/Nn>?fMb^5^S^=-$:^DLT^$-& 
[0 2 0 4] zn^(Dit-^(Dmait. /\u^y'\\M% 

mi^^mRmw\^mp^^m(D^m^iz:i3^yx 
mm7o:iti)^x^^ti\ mcmm^izmau >'^ 

[0 2 0 5] *5§0^{CMVMitlSl/-'5A, ;^x::i't7 
A, ;tX^:^'^Ali#gaBS6 3-204 2-^, 4tr»l¥l 
-28594 1-f-, iBl2-20852-§-, 1^2-208 
5 5-^fCgE5®$nfc7K?§i4^^®J^T'l^0S*lS= ^ 

[MLe -n 

Z.ClT*MttRu, Re, *fcttOsS:^U n«0, 

1, 2, 3*fc«4$:^-ro 3®^, *f-f;t>ttfiS 

#»BB<a^, S^T^-fb^iiaefi^, i/T>iHbi|^jBBfi:^, - 

[0206] [ReCle) "3 [ReBre) "3 

[ReCl5(N0)]-2 

[Re(NS)Br5]-2 
(0)2(CN)4)-3 

[RuCl6)-3 
5 (NO)] -2 

[RuBr5(NS)3-2 

0)3Cl3)-2 

[Ru(G0)Cl5)-2 

[OsCl6)-3 
0)(CN)5]-2 

[0s(NS)Br5}-2 
(0)2(CN)4]-4 

[0 2 0 7] 3ti^(D-fb-n^®?^Dli, J\a^y'i\M% 

Tm.nozLL^)^x^^i}\ s^iz'mm^mizmou /\ 

U^yitm&T-'^ltZm^iht.tl^ ZUff^^t. L\>\ Z.t\, 
b-^S: A >•( blBc^*5^^*tc^li b N D 
^y^mi&'T'^iz.m^iLtJlzit. ±l^i^(DWM^L< 
liNaCl, KC 1 il~miZ^Lt~7mmi:. 

^f©*^^£*fe^i>!K^tt^^5>r \^fm<^izmfsaLx 

n^t^f^3(DmmtLxmuu 3mm^m^(Dy;m 



(Re(NO) (CN)5)-2 
[RuCl4(H20)2]-2 



-4 



CRu(CN)6} 



(Ru(C0)Br5]-2 
tOsCl5(NO)]-2 

[0s(CN)6)-4 



[Re 



(RuCl 



(Ru(C 



[Os(N 



[Os 
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[0 2 0 8] ^^mz.m^^ib>ti^^\u^yiwmMiz\i. 

, fe-5VHi/NO'y>'fbT;i/;^U (f-ii^lfK 
CI, NaCl, KBr, NaBr^) $:^Dt--5*i^ 

{c/No>5f >-fb^i!jKftc, ibts^ D«)-r t/"":? A5: k 

[0 2 0 9] ^ISWcfeWS/ND^^fXb^BIS-^tcti, fife 

(r>mim&^Y--:^\.X%§^\\ #{CK4 [Fe (C 
N) 6 <Dri:$Fe*£®K->^;?)>«fiJWTt)4x-2>„ 

1 ^^l/fefc'J 1X1 0-9~l X 1 0-^==c)\^imt. UV\ 

[0 2 10] *|gB^0/Na>!f>-(b«B?L^M^b^Mi^-S 
ri:7!)W*L<, SSMii^. -feL/^if^, 7^;i/;bft^, 

[0 2 11] ^^mizm^^>bti^mMi^mt. mn. m 

W^mi^muLX. 4 ox:&J:.(DmUX^\^-^^ 

mm^^z.tiz^*)nt>t\,^o iimmmiin^xit^A 
^<mt-^^^'rs>zLti}^X'^. m^ii, a^^^ytp 

^^mm&. ^^t^mm. ^f-rv-jm. n-^- 
ymmtim^^^zttt^x^^. *^*bv^^i(gM^b^^^u 

1 >J 1 0 -7~ 1 0 -2^;i/T'& 'J , i V iff* L < 
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til 0-5~l 0-3^;bT'fe'2). 

[0 2 12] :^mmx'm^^^n^±iyymmit.Lx 
■hm^. ^s^Siffejto'/sfctt^^^^-feL/^'fb-^ 
mmtm-r^ zuiz^^j n^bti^. ^^^M-t i/>-fb-^ 

mt LTtt#45{HS4 4-1 574 8#, #4)jHS4 3-1 
34 89-t, <ltS¥2- 1 3 0 9 7 6-^, 1^2-2 2 9 
30 0-f-, 1^3-12179 S-^^tCf^CD-fb-^&M 
10 V^SZli:3!)^T'g<5„ #{C^^3 - 1 2 1 7 9 8#cfi® 
-J||^(VIII)feJ:tJt (IX) T'a^Sn5fb-^SrfflV^€>^ 

[0 2 13] ;^:^^s^cffl^^^>^^-2>•r;^;^^ii^M. /no 

tiS^;WWb4S?:^-a:b«)i>'fb-^T'feS, /\oy> 

-fblB?yFil*©5^;wi/-fb«S^«gtcov^Ttt#M¥4 - 

1 4 6 7 3 9-^tCiB*g<Z):&ST'^-t^3i:*^T'^2.„ 

i¥:m^mmi. 623. 499-^, isi^ 

3, 3 2 0, 0 6 9#, Il|g3, 7 7 2. 0 3 1-^, H 
20 BI4tl^||2 3 5, 2 1 1-^, lemi, 12 1, 49 6 
llllll, 2 9 5, 4 6 2-^, llllll, 3 9 6, 6 9 
6-^, iji-^nm^maOO, 9 5 8-^, 4tM5p2-3 3 
38 19-^. 113-53 69 3^, 1^3-131598 
|SI4 -129787-^, J. Chem. Soc. Chem. Coram 
un., 635(1980) , |hI1102(1979), |bI645(1979) , J. Che 
m. Soc. Perkin. Trans. ,1,2191(1980) , S.Patai 
The Chemistry of Organic Serenium and Tellurium Co 
mpounds. Vol. 1(1986), pIVol. 2(1987) lZim.(D^t-^ 
S:mv^5Z:i:^^■r-^5o #{C#M¥4 -146739-^ 
30 fp<D-m^ (II) , (III) , (IV)T'5^$4xS'fb-^7bW 

[0 2 14] 3ti:#g^§T'ffl^^e>^^s-fel/>^J:t^•5^;w^it 

micDmrnmit, mm-t^/^o^y'imn^. ^tmm 

^^izj:^xwb&ti\ ~miz/\a¥y-imi'^Ji& 
fe 1 0-8- 1 o-2^;k tiftLKiti 0-7- 1 o-3 
^;^m^&fflv^■g>, ^mmizi5>,^^it^m>^ii^tL 

Xii^izmmt^di^^ti^ pHi:LT{i5~8, pAgt 
LTti6~l 1, ^?*b<{i7~l OT'&y, aSilL 
Ttt4 0~9 Sr, if*U<l±4 5~8 SrXfeS, 

40 [0 2 1 5] :^^mizm^^^n^M^jmmitLx 

it, B^, >'N-5S>''?AWp{fejns*\ 4#{c^iSf 

<*6<>{ctt, igffc^, :«jU'5Ai'na:^-l/-h, ^fjU 
>^7A7f-U^>i>'T:1^- Sit'fb^^i:'/()^Ptfe>^U 

u^yimi=^)\y&tL'-) 1 o-7~i o-2^;i/mS$:ffl<r^ 
[0 2 16] *^^^cfflv^s>'^p-^f>'fb^B?Uf!I^c{±y^D 

^'^'AiS, mm&. ^';'^'Aig>a;i:*$:^^#$i± 

50 T*;j:v\ :mmzi^\.^xit, msm^^m^^^ztis^ 
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(EP) -2 9 3, 9 1 7#tC5^$n-S::5-^{Cj:*J, =f- 

yi-7.)\^-!i-sym.it-^^maLX%&.^\ *l§0-§tcMvMb 
i\,^mmm^(Dnnffyim^W\\t. -af£i:fT'=feJ: 

[0 2 17] ^^?Uijc^ig^j?!ife5vni^^nn-f Ki: 
;i/-te;i/a-x, *;i/jjfdpi/;ji^;i/-ir;i/n-:x. -fe;i/D- 

[0 2 18] *ii0^(Z)^)t*micmt^ejti€>sjtftiic 

•2)= 4iT*tj, 3ifUn:f^U>-5^l/7^l/-h*"^#{Ci?*L 
#^BS4 9-11118-^, |BI52-10491# 

[0 2 19] *lsw^cfe^:fs^f*Lv^^^ll^i^t^iJ^^T®M 

(1) 0. 2 — 0. 7 5^;i//y >y h;KZ)i/t Kp^S/^ 
(2) 0. 0 0 1-0. 0 6^;i//'J 
^/ h;b©l-7jc:— ;U-3-hf^\/U K>^*felip- 

y^y^xy-;!/^?!©^^;^^^^ (3) 0. 3-1. 
^^)\^/^)vV)\y(ry^m.(m^^^y^ (4) 

*^0. 0 3-0. 12T'fe»J, pH*^9. 0-12. 0 

T'&sjaii5aiT'fey> i^ici 0. o— lo. atm^L 

CE) 
[0 2 2 0] 
[^b9 9] 
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T 

[0 2 2 1] Rl . R2 I't'^n^nM \^n^iy 

7ii=.;V7S.jm, ::^JliJ-:fhmtr=.a7)V^JV^:tmi: 

^i/m. \^\^U^i/7)\y^)\^ ;?j;i/7X^i/T;i/=5F;i/ 
S, x;L'>jNT;L'^;ua> T^y^S, 75. J7 

jv^jvm. 7jv^}vmir=.it7v-jv&^m-t^\ 

tt, Pi:QiiSVHC^^UT, Rl , R2 ;^)^M^L'-CV^ 

^^(C5~8Ma5:?^^-r-2>M-?-l¥$:^-ro Y{i=0, * 
fcfi=N-R3 SrSfo R3 l-iJi<.mm^. bKn^i/;i/ 

20 [0 2 2 2] -1$^ CE) ®#Lv%iiB^33<J;t)«A<*:W'ffc 
#JS^5 - 2 8 2 1 0 1 #{CiB«c$nTV^-g>„ 

;utr>Sf (3i«^14«s) T'feSo [e) oxb-^ 

®^p«i, {-W^ [E) T'5^$ti^^b-^/A-r F 
a^jy^mm^m) <Dmmt i-m^ ce) r-^^ti 

Sfb-^®i^$:£;t \ia^iyKy^y?mm^(Dm 

rnVV^htcW) *^0. 0 3-0. 1 20|gHT'fe2.. ^ff 

*bv^tgSit^io. 03-0. 1 omy, #icif*b. 

(/^ti^KiWiO. 0 5 — 0. 02X'$>^. 

30 [0 2 2 3] *l§B^^cffl^^syW \^a^j y^mm^M 
ilLTttA-f Ka^/>, ^'□□/W Ka:^r/>, ■:/o 

;b;\-fKn^y>, 2, 3-i^VaA/W KP^y^, 
2. 5->:;>"^5^;i/yW KP=^ry'>«cii'T'feS3!)^> #(ca 
^' KP=¥>' ym-t. /W KD=^f y yimi^oymm. 
Wi'PxayWito. 2—0. 7 s^;!^/"; >y F;k ^(T* 
U<ti0. 2—0. 5^;u/'j>y F;i/T'^u, #{ciyF* 
L<(±o. 2—0. 4^;b/'g >v h;i'T'fe-5. 

[0 2 2 4] 2fC#g^{CfflV>Sl-73i-;i/-3-tf^!/ 
40 'J K>^i!(c5a-^±^i: LXit. 1 - 7 xn;b- 3 - if 
^^/U 1--7X— ;i/-4, 4-i/pi^;b-3-e 
^v^U FX i-:7xr.;u-4-;*^;b-4-t Fp=¥ 
S/?i5=';i/-3-t:5!/U Fx i-y3i—)V-4, 4- 
^/"t: FP^J/-^^;!/- 3 -bf9!/U FX 1 -:7x— ;i/ 
-5-^^;i/-3-b^5V^U Fx l-p-T^y-^x 

—)\y-A, 4-i;>"^^;b-3-t:"'5v/U FX i-p- 
Fu;i/-4, 4-s;^^;i/-3-tf9^/u FX i-p 
- F>j;i/-4-;ii^;i/-4 -t FD*e/^^;i/-3-br 

^ "J V Fx^ i:'T'$?* L < 1 - :? x:r;i/- 3 - 
50 !/'J FX l-:7xr.;i/-4-;*-g^;u-4-t; Fo^i^ 
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[0 2 2 5] ^^mizm^^?>P-Ts.yy3L^-j]/^m 

P-T5y7aiy-;K N- (4-t: KD:¥i>'>'xr. 

>'al>'-;L«cDM^$:fflv^5#^^c^iit^#5:o. 0 5 

[0 2 2 6] 2tC|§^(Z)3S^^^®fi^M^Cffl^^S'»fIM 

^^yi-yW^t. 0. s-i. 2=e;b/'u <y ^if 
*L<tto. 4 — 1. o^;u/U'y N;k #tci?*L< 
tio. 5-0. 8^;i//u^y l>;i/T'&^. 2^l§^a)ja^ 

^affllCfflV^S3l^0DpHtt9. 0>b^e>12. 0*T'CD 

iSHT', ^f*U<{i9. 5 — 12. OT'fe^o pHOlg 

A, m?!lU^7A^©pH|^JS:^tf. iiS, i^ffi^ 
i:UT^;btiS5fN'?Sf«&«-«^ (E) (7)-fb^®T7> 

[0 2 2 7] *ie^®^T'^-fSig^tC 

i/ifjv-HjiTJVT^k: K, a-n--:/h^S/i^;b^;i/T;i/ 
T^tK a, a-s;x^;u-9-^"»$;T;i/7^t:F, 

;i/v l/-r >i>"T;i/'T't: K, Xit^^^<DmMmm^WM 

<*:6gtCtt, 1 U >y h;uS U 1 - 5 0 * L < 

«3 — 1 0 gTfeS, 

[0 2 2 8] *#6flS<c:>^?*^cffl^^e>4^s^^l!?fi^c{i*^ 

izfcKitcii, 5-rihP>f>:J?V-;k 5-p--ha^ 
>v^-^;i/r5y^>^fi/-;K i-;ji^;i/-5-nha 

5-:=.HD-f>^r^/-;k b--YuKyX'<s.ii^J- 
;k 2-'rv:/Dtf;i<'-5-:ihDK>x-f^^fv^- 
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;k 5-nhO'^>XhU7i/-;k 4- C(2->i;i/ 
3, 4-^T2^Ty-;i/-2— f;u) 

3, 4— f-Tf:;>'T!/-;i/-2-5=-:'i--;b;&i:*$:#tfsz: 

1 0. 0 1 — 1 OnimolT'fe*;, 

<{40. l~2iiimolT'S>S, ^fe, Z:*l&'&16(D;!j:?'U 

10 [0229] m}z:^w^oymm^\z\,i.^mcomm ■ m 

mtLxit. y^h^^VVymi-hV'y^. ^^-^^-^ 

^u-hmtLxii, ^izmm:tij\y^-ym^ t^/jKu 
ijjvii^ym. mm7i^:^-!i^ym. r^J^^:^Tt^ymRt^m 

^ymtiLXit. ri^ujim^ iy=L^m. -^aym. =3 
/\i;m. 7i/t:°>^, tfjiU^i?, 

20 m. T'tjyi^iyJiTnym. ^y^ijyVij)\^ifsym. v 
\y-^yWl. -i^^ym. U>::3m ^:r.ym.. fia^$: 
§ z: ;b^T'^ *\ z: tub (cps^ $ ti^ fe® r-ii^ 

[0 2 3 0] T^Jii^')ft)hifsymhLX\t. ^ 5. J IL 

b^S^T^ y ^ y t: Fo:¥-i/x^;b=if^, x^ i/yv 
ys^ymf^. yu=i-;bx— x;i/E3BfffiE, i, 2-i^ 

hUx-3^l/>7=-h^^>/NS^^, 1. 3-s;T5>'-2 

30 -:^D/\v-;i/B3if^. ^'*Un-;i/x— 7=-;ui>T^yEg 

BfB8> -?-®ftfi!(tggHS5 2-2 5 63 2-^, 115 5-6 7 
74 7-^, 1^5 7-1 0 2 6 24#. ;5:t>'#^HS 5 3 - 

4 0 9 0 o#^|ii»^{c|^<D-fb-^S:#ifsz:i:A^T' 

[023 1] Jt«iJi^X3^>^i; UTldU ^BHtff 3 2 1 

4454-^. |BI3794591-^, 25:Wjfe#i^|g2 
2 2 7 6 3 9-^{CfB«c®t: KP=^i'T;b=^r UT-*>-i;^' 
3ix>!.3j^>^^'J • -r-rX^P-iz-V- (Research 
Disclosure) Hi 8 1#, Item 1 8 1 7 0 (1 9 79 

$ y N :f^^vyTi^7.Tisy^im\'f<t>ti^ii\ -E-«)ffi 
±f2U-9— 5^-7''C;^i'p-s;>-l 8 1 70-1-, 
BB57-208554-t. 1^5 4-6 1 1 2 5^, 115 
5-2 9 8 8 56-9734 7-^{CfaK(D 

[0 2 3 2] mmn-sX7i-s^ij)i7nymti^x\t. nr^m 

5 2- 1 0 2 7 2 6-^, 1115 3-4 2 7 3 0-^, |bI54 
50 -1 2 1 1 2 7-^, 115 5-4 0 24-t, 115 5-4 0 



(65) 

127 

2 5-^, [1155-126241 1155-65955 

1115 5-6 5 9 5 6^. 5:0^b(;«E«)U-9— 5=- • T^-f 

yi^a~t^^- 18 17 o^ictsmoxt^^mf^ 

Iju 1 X 1 o-4~i X 1 o-l^;k J:*J*f*U<l4i X 

1 0-3~l X 1 0-2^;i/T'fe-5o 
[0 2 3 3] ;*:560^®:^&tC'^t- ^»?$ictt±fa(7) 

, mmmmi mx\mmm2 6 4 8 6 0 4 

#41^884 4-9 5 0 3-^, 3f5ISi|tflF3 17 1247 

44-9304#, >KffliitfF2 5 3 3 9 9 0#, 1112 5 

3 1 8 3 2-^, 1^2 9 5 0 9 7 0-f-, |1I2 5 7 7 1 2 7 20 

;f #i:iHS4 4-9 

5 0 9#, 8 2 8 6 2#IB^«)««^ 

>KH#8^3 2 0 1 2 4 2-^t^(^f^7i-x— r^l/^-fb 

[0 2 3 4] 3^ig^aaiaKat)W^«*i5tcgi#u ^ 

9}m^ii(Dmw,ziB^^x-yk&-^t\^ti\ —WAzmm. 

m.\Wj2 0°C~7^5 O'CT'^^ratt 1 0#~24}-T'fe 
/ND>!f>'fb^BMe;^^it*mi¥;?^-h;i'=S:^ 30 

mt^mz. mmLo^wmMit 7 o o ^ u u >v 

T, $f * L < 14 5 0 0 ^ U U >y hyi/Jg^TT'fe^), 
[0 2 3 5] *56B^<D^^X^T'^-t-g)S*mti, ^ 

[0 2 3 6] i:z:5T', 7K^f4T;i/^— 'i'AJSSr-g-tfS 

-twm&^^/yjX^^^r^Mz. m}9m^\^xu^-t^n 40 

l?eai^^?S<Z)pHl44. 6~4. 9 {Cf S*7!)^S* L 

'[tT;i/^xC?Ai&(3D^l4^lCl4RSlhT'#-r, #lCig 
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